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Firſt , written in the Spaniſh tongue by 
that Excell ent Mariner and Mathemati- 


cian of theſe times, MAxKTINE 
CvarTis, - 


From thence Tranſlated into Engliſh by Richard Eden: And 
now newly correcte d and inlarged, with many neceſſarie 
Tables, Rules, and Inſtruttions, for the mere eafie 
«taining to the know!ed'3e of Nayigarion, 
By lob Tapp. 
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SHIPFVL, SIR WILLIAM WADE 
KNIGHT, LIEVTENANT FOR THE 


Kix os moſt Excellent Maieſtie, of 
his Highneſſe T o vv = « of 
LONDON, 


I is ro ſtrange thing, 
Right Worſhipfull, that 
r Time, the common cõ- 
5 ſumer of Antiquity, had 
j vwelnigh vorne out the 
7 memorable labours of 
che firſt worthy Author 
| E 5 of this worke , which 
a —— would (no doubt) haue 
beene vtterly raked vp in the embers of obliui- 
ouſneſſe, had it any longer ſlept vnder the vaile 
of obſcuritie. A matter ſoone effected in this 
cankered decaying age, where the moſt popu- 
lar part are giuen eyther to glorie in their owne 
actions, or elſe to depraue others of that prayſe 
3 which 
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ein; fo . to bee — or} 
e practi us to al ſorts ofpeople, 
there cannot be too much written for the expla- 
ning thereof nor enough ſaid in the commen- 
dation of it; the onely thing of which wee are to 
bee taxed, being, that thoſe worthie Authours, 
whoſe ancient workes by their painfull labours, 
haue made plaine p or to to direct our vnder- 
ſanding, to 3 e of theſe and manie 
other nonhic dec ences, aremot ſtill re- 
uiued by their following Diſciples, who haue 
gained knowledge by their pai 
who ſhould continue their memorie to ing 
poſfecini, among whichthat haue: 
| fveetneſle from the induſtrious labours 2 
mer Autho I — leaſt able of manie, yet to 
2 that ſcandalous reproch « of ingratuntie; I 
Ka fl it not amille to enter into a reutew of 
Tutor into my matine practices, who 
though his: principles & grounds botli of Philo- 
ſophie, Aſtronomie, and Nauigation,cannot but 
bee held authenticall, and e very well paſle 
ſithout contradiction, yet Tables being for the 
molt part n. cannot but in time finiſh 
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DzDicatoRis, 
their Period, and the whole Tract being now 
brought to a more neere exactnes, then in thoſe 
dayes it oould be, J endeuoured my ſelfe by m 
beſt meanes, to accommodate and make it fit 
for the profitable practice of the ſtudious Lear- 
ners of Nauigation in theſe times, and to adome 
it with ſuch Tables, Rules and Inſtructions, as I 
thought fitteſt for the meaneſt capacities,which 
being finiſhed, and readie to paſf e abroad into 
the cenſuring world, where many of Momu Dif 


ciples are buſily prying where they may catcha- 


ny occaſion to cauill; and albeit F might fay to 
ſome of them, as Apelles did to the Carper at his 
portrait; yet conſidering thatthe Authour him- 
ſelfe dared to'craue the protection of an Empe- 
rour,and the Tranſlator, of a worſhipfull Socie- 
tie, as both fearing the cenſuring of ſuch Zoy- 
lifts, Inot thinking my ſelfe more free from the 
taxation of contumelious. ſpirits, then any of the 
formet, haue preſumed to ſhrowd both the firſt 
Authours workes with my later additions vnder 
your Worſhips Patronage; well thinking with 
my ſelfe, that hee thatis D well addicted to the 
common good of the Republike,will not denie 
the e of that thing, which may any way 
tend to the profit of the Common-weale in ge- 
nerall. The cauſe mouing mee to dedicate * 
3 ſame 


4 
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TAE Ey1$STLE,&c, 
ſame to your Worth ippe, being a ſubiect pertai- 
ning to Nauigation, is theeuident proofof your 
Worlhips good minde thereto, in that you are 
well knowne to bee fo great a furtherer of that 
Honourable action of Uiginea, which may by 
Gods grace in after times, proue not onely a di- 
rect path to perfection in Nauigation, ba ſo 
commodious to the Republique, that after- ages 
ſhall haue reaſon to bleſſe the memorie of thoſe 
worthy perſonages, whoſe great aduentures, and 
painfull endeuours haue purchaſed a ſecond 
Tommon- wealth of profit and pleaſure to en- 
ſuing poſteritie, and a K ingdome to them- 
ſelues in endleſſe felicity, which wiſhing 
dtꝛte beſt thereof r | 


ours, Ireft, 


nal nen neh: ſie, 


IOHN TAPP. 


To the Reader. | 
Ourteous and friendly Readers, you haus here pre- 
> ſented unto your view the Art of N anigation, be- 
inne thegathering and practice of Martin Curtes, 
2D, 4 Spaniard of whoſe dexteritie and perfection in 
vE Glarine cauſes, the worke it ſelfe is 4 ſufficient 
witneſſe, for that there ins Boote extant in the Engliſh tongue, 
that in ſo briefe & eaſie a method doth drſconcr ſo many and rare 
ſecrets, both of Phils/aphie,,_Affronomic, Coſmographie,and ge- 
nerally whatſoeuer doth belong to good and ſure Navigation: bs 
becauſe it hath bin ſo often imprinted, any faults haue crept in- 
joit, through want of oner ſeeing an4good heed fabing, which if 
they ſhewld proceed without correction, it would not onely bee « diſa 
grace unto the Art (whith of it ſelfe is moſt commendable) and 
4 diſcredit onto the Authour, which is moſt worthie of cammen. 
dations, but diſs it would be a doable damage vnto thoſe whith 
ſrould put it in prattice for that ſame youg Studepts not being ex- 
eeiſed in the practice of be fame, and finding ſome error therein, 
might be diſconraged to proceed to the knowledge of this moſt ex- 
* | ane al "052 5x 
Therefore for the profit and furtherance of all Sra-faring men, 
to = I'wih 2402 te my ſelfe, ene aner- 
looke the fan aull fattorlling io j ſmnall bnowledgeinthit Art) 
corrected the faulis which were gvtten thertints : and beſides, 
knowing how neceſſarie it would be to hane a Table of the declina · 
tion of the Sunne : 1 hase truly calculated one, and addedit beres 
unto, with diners ſuch Tables, Rules and Collentious, which I 
thought mo#t needfullin this matter, and profitable for thy pra- 
Bite : of all which, if youreceiue profit , the Authour is worthily 
prayſed, and I fully ſatisfied : therefore committing the worke to 
Jour ſtudie, and my ſelfe to your fauorable cenſure, I take my leaue. 
ale. lJonn Tary. 
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following: 


EF youdeſireto find in what figne ofthe Zo- 
| 2 diacke the C is at any time, firſt reſort to the 
Kalender, and in the laſt Columne of the 
moneth vnder the Caracter C of the Moone, 
c(directly againſt the day of the moneth, you 
ſhall find one of the foure and twentie letters: which bea- 
ring in memorie, Jooke the Prime in the page next before, 
then finding the ſame Prime in the head ofthis Table, and 
deſcending by the ſaid Columne of the Prime, till you find 
the letter which you beare in memorie, and right againſt 
the ſame letter in the outmoſt Columne, towards the left 
hand, is the name ofthe figne,which the C then poſſeſſeth: 
Example, againſt the firſt of April, I find the letter K. and 
the Prime by the former rule, 1. then going downe» *' 
ward vnder the title, I. which I find in the head 
of the Table, till I come to the letter 
K. againſt the ſame is 
Virgo the deſired 
ſigne. 


— che wed at all times, wh ſigne ay Moone ſhall bee in, 
eee 
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Cancer. I ö TIE IAT gp ZIA NN U [h | 210 Fe r In 
Cancer. le IIb ISI blelalflxylnfefſtſiſcſrſ a ALL 
Leo, If ſulmſe |tji|[fr{gſyjo]d[vikja]ſiſh EW 
Leo. ee III 
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Virgo. [it] 3[p|f]r|mſcſtſki/f\r]/g[yſnidſviiiale 
go. [kie[q[gſy/n]d[v]l/a]ſ]h]z/oſeſujmſb]s 
Libra. j1]firjb I ſoſe ſujmib|s|ijeſp]fſrxſnicit 
Libra. (m)ajſ[ iſe/p]firjin\c|t|k]f#lqa!gſv]ſo]oſy 
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[Fiſces, - Arne lune III me 
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Hereaſter foltoweths a moſt Neelie — 


ſarie and compendious Kalender, ſhewing the Prime, 
Epact, Dominicall Letter, Leape Veeres, and Moueable 
Feaſit for twentre foure Teeres, 
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THE FIR PART 
OF THIS WOREKE WHICH IN. 


TREAT ETH Or THe COM POS IT 


ON OF THE WORLN, AND OF THE 
vniuerſall principles for the Art 


of Naxigation, 


4 


Cnapr. I. 


Of the generall diſtinction of Creatures. 
be infinite God, the beginning, and 
' cauſe of the whole bninerſall,created 
=>, fh2©o2dersof Creatures, differing 
(i lind: that is toſap, Co2pozall, as 
Ehe Clements : Spiritual, as An- 


— 28 = — and 
oz it: | es. As Apꝛe 
5 Erne kandierte 

3 e 


2 I be Art of Nauigation. 


(chat is):he leſſe world. Inthe which we contemplate things 
or no lefſe admiratien, than in the great woꝛld. The ſimili⸗ 
tude betweene them both, is, that euen as the great woꝛld, 
and the whole Globe oz Spheare thereof, is moued by the 
boluntarie motion ot an intellectiue ſubſtance, oꝛ an Angel; 
euen ſo is this. Fo2 (as Ariſtole wiiteth) Wharſoeueris 
moued,ismoucd by vertue of anothec: As, Pan is moued by 
the internall oꝛ inward fo2me that is within him, (that is to 
fap)by the intellectiue ſonle that is pꝛoper bnto him. In like 
manner, in the great wozld are found diners moueable 
things; All which, are reduced to one immoutable moner, 
So in man are found many things moved by divers moti- 
ons, which are all referred to his intellectine ſonle. The 
great woꝛld containeth the Creatures within it ſelfe, and 
conſequently is all really. as hauing nothing without it. E- 
uen ſo man by knowledge is all, and knoweth al things, and 
nothing naturally is hid from him, oz vnknowne to him. a 
gaine, in this leſſe hymane woꝛld are two motions, Intel- 


lectine ,andSenſuall. Then confequently the great wozld 
hath twolocall motions; the one, wherewith the ficlt mone- 


The G:z#kes ralledit Coſmos , which ſigniſieth, Faire, oz 
Beautifuil, and ſo named it, becauſe of the marneilous 022 
noment thereof, and diverſity ol elements, with the reſplen- 
dence 92 ſhining of the Dun,Pone,and Stars. And doubt- 
leſſe, nothing may bee ſerne with the co2po2all eyes of man 
moze beautiful than it is. In ſo much that the dinine Philo⸗ 
ſopher Plato affirmed, that eyes were ginen to men to be- 
hold the beautie thereof, and fo take pleaſure in the contem- 
plation ofthe heauenly bodies and roundneſſe of the world, 
which alſo fo2 the roundnts therot, is called Sphearical, be 
Wale. that Sphæra in the Wem benen ſigniſteth a round 
d 


_Cnar, III. 
Of the definition of the Spheare, 


wg | ignre., under one-ſuperficies.: in the middeſt 

„ian pꝛicke, from the which all right lines 
e 

| are: 

= (othe — . circumference 


une p2oper place a- 
-y the meat 


8 
tree of 
Holes: 

Of the : x of the World. 


=== — ; andthe, eng xs 


2288 9 


this Aris is the ſopheare ofthe wozld moned. 


The firſt Part. ; 


eodoſius ſaith, that the @pheare is a whole and coz- 
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quinta Eſſentis. The Quint Eſſence, oz it ſubſtance, is i 
bodie of itſelfe, differing from all Elements, and things E. 
lementall.as well in matter as in fozwe, and no leſſe in na- 
ture and vertue:and haning in it ſelle no contrarietp is cer- 
tainly without coꝛruption. And hereof commeth it, that the 
Philoſophers called the Heauens and Heauenlp bodies the 
fift ſubſtance, o2 fift Enence, by reaſon of the incozruptibili- | 
ty therof. Element is that, whereof any thing is compoun ; 
ded. It is the firſt of tompoſttions, and ol it ſelfe is not com 
pounded.UWherby it followeth, that nepther the Earth, the 

Apꝛe, the Mater, noꝛ the Fire, p are niere vnto vs, oz about 
vs, are _— and ſimple Elements. F oz theſe Elements dog 
ſometimes mingle themſeluesone with another, and eſpeci 
ally where they arenere together, and tonch one another, 
Dftheſe Elements euery part is named by the name of the 
whole: As euer y part of fire, is called fire, and every part of 
earth, is called earth, and lo of the other. They are called 
ſimple bodies, in reſpect of other tompound and mixt bodies, 


They are diniſible into parts of divers 47 of the 
commixtion of them, are made t engend?ed divers things 
/ of ſundzie kinds. Thele foure, (that is to meane, Earth, 
Ay2e, Water, and 3 . Fab are named — 
* | 8 


Beten 
were dinided by the handof God. 193 1 Heaven 
eniſhed with l 5 the Ayꝛe with birds the en f 

and wich men, and other beafts. Ele⸗ 


I Thefirſt Part. 5 
dyn and Firs, Theſe Elements,theGrikes call Yad gs, 
fo2 the communion and concoꝛd that they haue betwen them⸗ 
lelues. Che heanenly oꝛ Aetherial region (called Quinta EG 
ſentia)edpalleth t containeth the Elemẽtal woꝛld within it. 


n 


3 HAP. W 
Of the number, order, and propettie of the 
; Elements and Heauens. 


12 Earth (after the Philsſopher) is a pꝛicke oꝛ point in 
the middeſt, called the center, to the which they aſſigne 
the le welt place. Next vnto the earth, and about it, the was 
ter octupieth the ſecond place, and the ayꝛe the third. The 
freis higher than any of the other Elements. And it is ta 


62 


- 1 | ” 

1 2 "x 4 8 
will of Gov,aceo2ding to the li 
Terminum poſuiſti,quem non travſgredic 
tur operite terram : That is, thou ha? appointed limits 
ohichit wan not paſle,neyther ſhallit returne tox6iier ft 
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water ariſeth to fil the bid op emptie places, lot any where 
ſhould be found void oz empty, which Nature ſo greatly ab. 
hozreth. To thisparpoſe, Nature ſoꝛeſcing the kinds of 
many things that could not elſewhere line than on the 
Earth, neyther be conſerued within the water (as men, and 
other earthly beaſts) determined befoze to make the Earth 
not perfectly round, contrary to the nature thereof : where- 
of itfolloweth, that it is not altogether couered of the Ms. 
ter. And (as ſaith Origen) the Earth remaineth diſconered 
ofthe water, that it might bzing foꝛth fruits, tres, eplants. 
As touching the conuer afozeſaid,the water and earth diſco- 
nered,arecontained buderthe concauitie of the apze, which 
is dinided into that regions,as the loweſt, higheſt, and mid 
dle mot. Che lowe is hot, by reaſon of the reflection oꝛte 
baunding of the beames of the Hunne, ſtricken backe by the 
earth. The higheſt alſo is hotte, by participation of the fire, 
and nckreneſſe thereunta. The middle region is cold, as is 
manifeſt by the ſnow and haile,engendzed in the ſame. The 


mire vntote Kegln of the fire, which is pure heate, 
5 | Es RNS. becanſe it hath no combu- 


e Pone, which compalſeth 
3338 is next vnto the 
9 wk rat vn⸗ 


led th. — 72 
7 — e Planefs)firme and firt,as aknot ina 
3 Planets was had by ſeuen 
8 nne 
— — | 
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com L His i roy See  heanen of 
FS. yſtaline heanen is tranſparent,andper- 
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7 
ance therev..Itis 


e taping „Aqua quz fopra ccelos = 
laudent nomen Domini. Chat is to ſay, Let the waters that 
are aboue the heauens, pꝛayſe the name of the L od. It was 
treated fo2 the conſeruation of co? and to tem- 
per the heat engendzed af the of the ürſt moneable, 
which being ſo great of bodie, ——— —— 
all the Elements, but alſo all the infer isur heanens , and is 
moued ls ſwiftly, that it daily carrieth about with it all the 
afozeſaid Spheares. And leſt by reaſon of the great heate 
thereof cauſed by his ſwift motion, it ould conſume infe- 
riour things, God ozdained this beanen, that 
the coldnelſe theresf might temper the extremeheat of the 
other. This Chꝛyſtaline heauen reacheth vnto the ſaid firſt 
moneable or called frye (noe oo reacheth 
tothe Imperial heauen the fwelfth, called Impe- 
rium, by reaſon ot his clierenelſe and reſplendence. Thisis 
not moned , and is1 "The ophers had ns 

knowledge hereof. But we beleene by holy Scripture, that 
ſuch a heauen thers is, and the ſame to bee the habitation of 
creatures. It is alſo called Cœlum 


treated immediately — ets. In this alſo remai⸗ 
neth the humanitie of Jeſus Chꝛiſt our God, and in dignity 


aboue it. It containeth tin holy ozders 82 pꝛincipalities, 
called Hierarchies. Whereof the firs called Superceleſtial, 


and hath in it alſo thy ozders,Seraphims,Cherubims,and 
Thzones. The ſecond is ci iall, and containeth 
Pꝛincipates, and [arid Poteſtates. The third, called 

all containetih Aer tues, Archangels, and Angels. 

— it hathabundanceof all godneſſe and per⸗ 
fect lelicitie;withpyination oz want at all euill. Che Mea⸗ 
Rr 


rabili⸗ 
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ne by, 2 — $: Fo2 
aden is p20per rtotheDean And as the Earth 
from them in nature, ſs like wiſe in mouing. And 
ilthough: 25 ——— — moue by ter⸗ 
ins ois parts, maue in e, and witheut the 
rc its nis @pheare,itis-impoſſible, being founded and e- 
thed ben his awne Center, the which of it ſelfe is na- 
turally.immogeable-:-fo2 as much as in it the reaſon of all 
heauines conſiſteth. Whereas otherwiſe, cuery part that is 
moued, ſhould aſcend, contrarie tothenatureat all heauie 
things. But there is found nothing heanie that doth not na · 
tur ally entline directly ta tha genter of the Earth. and would 
actually deſcend Aer it it had no impediment of ſome o⸗ 
ther thing to reliſt it: and when it toucheth there, oꝛ is come 
thither, would ſill reſt and remaine there. And hereby it fol⸗ 
le weth, that the Earth, being founded vpon his own Center, 
is not moued. Ae which Woe the P2ophet Dauid alſo af- 
firmeth, [api , Fundaſti cerram ſuper Rabilicatem ſuam(that 
on th — bpon his ſtabilitie. 


the . ” 9 
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5 0 wap, VII. 
-"Ofthe roundnefſefthe Earth and Water. 


T; Hattie Garth isront /iitappearethby manile ſt eni- 

dence: foz if it were plaine oꝛ flat, the dawning of the 

day oz day · ſnꝛing, ſhould equally and at ons time appeare to 

them in the Mett, as to them in the Galt. But we ſe the 

Elo, ard af "appeareth firſt to them that dwell in the 

4 . This is pꝛoued 
Feen beginning 


— 


the Mane; which at one inſtant, 
Hierntalem ie it begin at tenne a tlocke of the night. 
= gland, at one a'clecke in the mo2- 
hereby, that tothemitlighteneth thc 


. Ne England : : arid this is cauſed 
by ther NO Sf che Oh of the Curt zt is in a. 


e TheArtofNwigation, — 
bee round from Hes — and inequa- 
roundnefle theresk, — wiſeknowne 
tie of the duyes and nights. The — And that the 
. 1 nofoy he 

_ | and Mater, is all ons round | 
and Sphearicall Globe, is 
manifeſt by the ſhadowy there⸗ 
of, being a cerfaine darke bo- 
die, reflected from the Earth 
in the Eclypſe of the Poe 
— a — know 
that the Earth is round , as 


but if you 
— 


But here ſome map mone a doubt, ſaving, that on the 
earth we may ſee many mountaines, and conſequentiy mg: 
ny great Ualleyes andPlaines, with many dinerſtties of 
ſanday other diepe and vnequall places, by reaſon whereof, 
the earth cannot truly be called round. To this J ſay, that 
in two manners, the earth is called and vnderftood.fo bee 
round: as after one manner, ſpeaking pꝛeciſelp, it is called 
round, as a Circle 02 a Sphere, which we call round, becauſe 
that all right lines dzawne from the center thereof to the 
circutnference,arecquall : the other roundneTe, is conſide- 
red without this pzeciſeneſſe ; and is ſuch, as not by all his 
parts is equally diſtant from his middeſt oꝛ center, but hath 
ſame parts higher, and ſome lower, pet not in ſuch quantity 
as map deſtrop the ronnones of the whole. As if in a Bowie 
there were tertaine «lifts oz holes, it ſhould not thereby 
leane to be round, although nat perfectly oꝛ pzeciſely round. 
And foz this cauſe ſaithAuerrois , that although both the 
heauenly boviesand the Slements are ot round fozme, pet 
—— | p dpheres haue perfect 
| p | t. As theearth,by reaſon of 
— — Dea by his intreaũng, and 
— the av2e alſo fo2 his neereneſle to the fire,and by 
his coatrariety doth ſometime do, and ſometime ſutfer(that 
is to ſay) is ſometime ac tine, and ſometime paſſine, that 
owing the ane, it lth the other, by reaſon whereof.it al⸗ 
ö e roundneTe.But the fice,fo2 as much as 
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12 The Art ofNauigation. 
is neere to the concaue of the Circle of the Mone, which is 
Sphericall, may therefo2e be called Þphericall oz round, 


at 


_—_— 


Cray. VIII. 
Of the motion of the Heauens and 
s. 


1 not to befozgotten, that all the Elements are whos 
ly moueable by locall motion, except the Carth. Che Was 
ter is moned by the motion of the Mone, o2 toſſed by the 
Windes. Che ſire (as ſapth Arift6tle) is moned circularly 
by the motion of the dap, and is dzawne of the Circles that 
emb2ace, o2compaTe it about: as is manifeſt by the Co- 
mets , 83 Blazing Starres, and other flerie exhalations, 
contained and engendꝛed in it: which being carried with 
this motion, conclude , that the fire moneth in like manner. 
— this mation's the ſuperian part o the — 
carried about, as the other impzeſſions 
ſhew. The inferiour part is moued by diners motions (that 
— | as 1 — wer ſir, when the 
es Mone Heauen o2 Spheare, 
— Seeger, wir: 
| and | 4s 
e 8 
8. pteres. 
exuen,whichis 7 aa 


F e en (thats 
to ſay) the trembling motion, 02 motion of acceffe and re- 
cefſe, The ninth Peanen endeth his motion from! eit 
We mu b 
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Heauen. The tenth eauen, called 
n 


in | 
one Renolution, and with the o2ce and ſwiftneſls,,, 
of his Potion , carrieth with htm all the other inferiour ; 

fo gine the jame ty Lens” 


rcfokepe the 
| trample) if an | 
„ — of a Pill, contrarie o 
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grea- 
the. into two 2. 
R 
are the Equinoctiall, the Zodiaque , the two Coluri, the 
Devon — Tbelede Circle, is that that 
diuide eSpheare vnequallparts. 
4 and two Polar Circles, 


5 2 


Cu A N,. X. 
Of the Equinoctiall Circle, 


TEX Equinactialis 1 a — that dinideth the 
4 by enery part * 


e It is one of ter Cir⸗ 
: on. Rear bo 
——— mation of Primum mo- 


is called Polus Ardicue| | (ar 
Starres, which the Aﬀeonomerscal ee is the 
great Beare. It is calledSeptentrionatt, e 
becauſe _ —— — — — the 7. fea . 


The firſt Part. 17 


is called the No2th Starre, becanſs if is fiſerer unte the 
: the which Pole is a tertuine point + Fir- 

mament which cannot be ſ&ne, although the night 

ner ſocleere. This tarre (as the 

mous little 83 nothing, becanſe of his 


— 
South Pole, becaufs that from that part ofheanen commeth 
the Wind,commonly called the South, and is likewiſe cal- 
led Meridionall, becauſe it is right Southfrom vs. This ts 
neuer ſcene to vs;they that dwell vnder the Cquinoctiall, 02 
tome nere vats this Pole Antartike , haue fo2 a ffgne oz 
marke to know it, foure Sfarres, infome ofa Croffe. Any 
when the greateſt ofthels is loweſt in the foote of the Croffe, | 
they lay it is 30. degrees abone the Pole. And as we cannot 
e ſo they cannot ſer WE 


— 


— —— 


e 
Ofthe Zodiacke Circle. 


He Zodiacke is 3 to __—_— 25 bend it ſelſe — 
the Equinoctiall. a great which denid 
the Opheare,in two equall parts, cutting the Equinoctial by 
oblique 82 croked Angles: ſo that being thus cnt oz deuived 
by it into two equall parts, one part thereof declineth ta⸗ 
wards the South,and theother toward Nozth.This Circle 
EN I TIE Zoee, — 449 9 —— 

mgue ſigniſieth becauſe t acco2ding fo mo 
of the Planets under it, is thelife of inferiour Creatures: 
Dis ſonamed of Zodion , which fignifteth a liuing Beat, 
and is therefoze pevided into twelne equall partes, whereof 
art a Signe,and enery Signe hath aneſpe-. 
ofſome-Bealt; in * 2 popertie _—_ 


IR Thy ANGER auigation, 1 
debatte o2der and diſpoſition of the irt 
trepꝛeſenting 


able tot 

Stars iche ev the ſimilitndeg 
ofſac eaſt tiscailed Zodiacke. The Latines called this 
irc Sig er (that is)the Digne-bearer;becaule it carrieth 
02 Jmages in it, alſo becanſethe twelne parts, 
nto the ih this Circle is divided, are called the twelng 
Hows: © De . 

South;containethother fir, called Peridionall. Furthermoye, 


it is to conſider, that the Zodiacke may bee deuided in two 
manners. One, by Longitude oz length into. the twelue 
Signes afozeſaid.and enery ſigne is dinided into ;0.degres, 
which make 360. degrees, likewiſe enery degree is devidey 
into 60. minutes, and euery minute inte 60. ſeconds, and e⸗ 
uery ſecond into 60.thirds, and ſo to ten. The other deuiſton 
of the Zodiacke is; by Latitude o2 bzeadth. By Latitude it 
is dinided into 12, degrees — —é teeth 
dinideth bis Latitude by the middeſt, hauing fir degre 
enery parts; ſide. And this line which divideth into 
guall parts, the bzeadth oz Latitude of the Zodiacke, is — 
led the Ecliptick line, becauſe that when the Sun and Pone 
are directly vnder this line, ether ioyned together by con 
iunction,oz dinided'by oppofftion, then is the Eclipſe ofthe 
Sun oz of the Pone. Under this Zodiacke the 7. Planets 
are moued. The Sun alſo nionethin the midſt of the ſaid Zo- 
diacke, alongſt the Eclipticke line, not inclining moꝛe to the 
one part then to the other. But the other Planets doe ſome- 
time goe toward the Nozth ,. and other-whiles toward the 
South.and ſometime alſo toward o2 tranerſe the Eclipticke, 
e ene ee eee tel 
are no 02 make 
figures, . onomers did appꝛopꝛiate to 
certaine beaſts and other Foz theſe figures are mo- 
ned acco2ding ts the motion of the eighth Sphere, and paſſe 
from one Signe of the Zodiacke to another: As we ſ that 
thy Star, called Oculus Ou (that s) the Vols Exe, i 
acc 


. 


Tbeßirſt pe 


tui degrees, 4 Ter 
head of Gemini;arvin 53 3. and 


iy tht 
qualities, are deſcribed in this Table e 
pe Names.|(hara@' Qualities. &; 7! 
x Aries. MN: Pote and d2ie. 
| 2 Taurus“ Coldeand die. 
3 Semi. 3X . Hate and moift. - | 
} 4 [Cancer.]  S Colde and moiſt. 
5 Leo. | N DPote and die. 
6 [Virge. |; r Cale and die. 
7 |Libra. | =. Bote and moiſt, 
$ [Scorpio] m | Colde and moilf, 
1 9 ]Sagita. | 7 
| 10 [Capri > 
x1 Aqua. 
| 12 [Piſces. | Colde and moiks. 
cox" * 
Of the Circles called C oluri. 


eare two Circles in the Spheare, called Coluri, ſo 
namodof the Greeks woꝛd Colon, which niet 
member 7 And of Vros, which figritie 


The ArtofNauigation. 
the Wold, © b 
e:Wozld. The one paſſeth 


2 f the 
uinoctiall.Colure ; the other likewiſe paſſeth 
rend, and alle by the Poles of the Zodiacke, 
wr arp ap deci fy is called the Colure 
| Solſtitium, oz Solis Statio (that is) the ſtan- 
F e when the Dun tom 
o Chis point, it declineth no moꝛe, hut turneth toward 
Ea Circles deuide aſwell the Equinoc- 
{all as the Zodiacke ints foure equall parts, by the points 
of the @quinoctials, and Solſticials. In the Colure Sollfici- 
= all, are the greatett declinations ofthe Zodiacke, which are 
two Arches of this Colurezcontained betwene the Equine- 
ctialliand the Zoviacke. And theſe Arches are equallts the 
other two of the ſame Colure, included betwene the Poles 
of — 7 Potes of the Zodiacke. 


Cu Ar. XIII. 
Ofthe Meridian Circle. 


T1 He Peridinnis ne of the great Circles „ imagined fo 
traverſe the Sphere by the Poles of the Woztd, cutting 
the ſame in two equal parts by the Zenith oz vertical point: 
It is called Meridian. loʒ this effect 11 a man 
becommeth, and at whatſoener time of the pe&re , when the 
Sun (by the mouing ol the firff moneable) ſhall come to the 
Meridian, fo him ſhall it bee e at mikedap, andis 
therefoze alſo called the Circle ofthe mid day. It is alſo tobe 
— there are as manp Pertdians,02 Peridianlines, 

'edifferences02 habitations itude, ſo that they 


— 


X at ul, vetiweene the Peridian of one Citi, andtt 
Peridian of t Pagerwas is called the difference of Lorgitude 
from one Reg F 
eee declare hereafter. 


Cura), 


CAN. XIIII. tre CL Mb; 
| Of the Horizontall Circle, . 92 0. IT . 


— (after the Alrenomers) isa Circie which 
denideth that part of the Heauen we doe ſ&,from 
the other part which we ſe not, ſo that the ſaid Pozizon de- 
videth the Sphere ofthe woꝛld into two equall halfes, called 
Pemiſpheres. The halfe which we doe ſer is called the Ve- 
miſphere ſuperiout, and it which weſ# not, is called the He⸗ 
miſphere inferiour. K his Yo2izon changeth to them _ 
moue: foz as one doth mone, his Yo2izon doth chan 
 hereofif commeth, that how many places are vpon — 
and the circumference theres, it is * there ſhould be fo 
many Pozizons; The Atroriomers ſuppole = 
ter two manner ol bt, that is toley, or aright Yozizon, and 
an oblique;37zcroked Yozizon. The right Yozizon is to them, 
whoſe Zenith o2 vertical NT els hy Glory 


_ other oblique 03 d Been 

ofthe Mo ſe about Pozizon This 
pact een end port qi ett 
ctiall in vnequall, (as d ſe.oz atute) 


Angles. 
Allo it is to be vuderfi@d, ate Palo hoBarhonis 
| of = 


The firſt part. 


— 
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neee peare in aur fight: the Weff part 
is, where the Sunne and fares doe ſet,and begints be hi 
ont of our fight, vnder the ſaid Yozizon : mozeonerx it is to 
bee buderftod , that there bee two manners of the Caſt 
—4— that is to lay, the true Eaft and Weft, o; 
The true alt, is the point in the Cal 
part ofthe Hanan where tdth nt with Equinectiai: 
fo when the Sunne is in the points of then 
— peintof thetrus ñ— | 
SET ns 
. — 
Kceo2ding as 


the au fe; lwke how many 
— Scerle ſens 
on of the trus Satt and Melt, la 


| wan the Vozizan are diftinguiſhed the 32. 
of the afle,of which moze particular, 
ty is afterward ſpoken: and fg the better explaningo! the 
ſaid Boꝛizon Circle, beholdthis Figure, where pon ſee,that 
when the two Poles are in the Yazizon, thenis then is the-Equins- 
ieee 
etial towards epther of PENIS Ie pho holy uaecd your 
S the Pole elenated 
9 as this (aid Figure moze plaineiy 
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med Tropicks,fo named of Tropo the Greeke wozd , Which 
ſlaniffeth Conner /ion,, becauſe the Dunne comming to any of 
theſe Tropickes,is connerted and turned toward the Equi- 
noctiall, Theſe Tropickes,are deſcribed vy the motion ofthe 
firff 5 moygnble with the points of the Solfficials : the one 
9 of Cancer and this is called the Tropick 

o) Eftiuall, oz Summer Lropike; the other is de- 

ſcrib berth the beginning of Capricorue, and is called the 
Tropike of Capricorne, oz Hiemall oz Winter E@ropike, 
This is to be vnderltod to bee in reſpect of vs that inhabite 


the Hoztherne parts. | Tropikes and thePolar 
0 whereofA fter) — 
equally diſtant, 
alweil as from the Equi- 
Che p deſcribed in this manner: 
that as the Zodiake declineth from the Equinoctigll; ſo doe 
he Poles of the Zodiacke decline from the Poles 
ond, And as the eighth Sphere is moned aFtheu 

yl zoneable , ſol the Zodiackes gor 


Poles ſhall lu ewiſe mou about the | | 
And as the Poles ofthe Zadiackeare — 
ofthe Moꝛid 22. degree and halt ( which is as much as 
the greateſt declination) they ſhall deſcribe certaine Circles 
diſtant from the Poles of the Moꝛld, in the ſelle ſame 23. 

degrees, and a halfe: theſe Polar Circles take their name 
oz dominion ot that Pole ot the Wozld , that is moſt neere 
vnto them, x therefoze is the one called Artike,and the other 
Antartike: the Artike is the Nozth Pole, being that which is 
apparant to thoſe which are ts the Nozthward of the Equi⸗ 
. noctiall, and the Rs ee Gutb c 02 — thereto. 
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cis Artike. Che 2. from the Cirrle Artine, to the Tropike of 
Cancer. Ihe 3. from the Tropike of Cancer, tothe Tropike 
of Capricorne. The 4-from the Tropike of Capricorne, to the 
circle Antartik:the 5. fromthe Circle Antartike,to the Pole 
Antartike.Of theſe 5. Zones they hanecertaine knowledge, 
that 2.of the Poles were vnhabitablefs2 extreme cold: and 
alſo that the burnt Zone (called Torrida Zona) whereby the 
Sunne palleth by the middeſt ofthem,ſhould be bnhabitable 
foz extreme heat. That fromthe Tropike of Capricorne, vnta 
the circle Antartike, they called deſert, becauſe they knew 
not that it was inhabited. And this our Zone, that is, from 
the Tropike of Cancer, to the circle Artike, they called inha- 
bited- 02 habitable: and to haue moe perfect: knowledge 
hereof, it is fo imagine, that the Earth is diuided pzopsztios 
nally into flueregions 0; poztions, which anſwere directly ta 
the ſaid flue Zones, as ſaith the Poet Ouid in this Uerle : 

T otidemque plage talure premuntur. (Chat is) 
And ſo many Regions are on the Eatth beneath. 
'Enery of theſe Regions oꝛ poꝛtions ot᷑ the Earth, is ſituate 
onder one ofthe ue Zones afozeſaid.But whereas certain: 
men of authozitie haue moued the queſtion, whether the 
Earth vnder the Zone, from the Tropike of Cancer, to the 
circle Antartike, is deſert 82 no: Prolomic and the Aſtrono - 

mers airme,thatit is vupeopled. But Ariſtotle and Ouid in 
the ſecondofhis Metamorphoſis: plinie alſs and Iobn de facro 
Boſco, affirme the contrary : asfo; the moze certainty there- 
of. we know the experience of ſuch as go and come daily from 
thoſe parts. Pozedner then this, we know that that Land is 
not onely well repleniſhed with people of good co2pozature, 
and of white coldur, but the ſame to be alſo very rich in gold. 
Foz they that ſayle to the Eaſt Indies, touch in the Cape of 
Buena Speranza, oꝛ Caput bonæ Spei, which is in this Zone. 
Likewiſe the Land of Braſile, and the confines of Rio de la 
Plato, with all the Coaſt vnto the Straights of Magalanes, e- 
nen vnto 54. degrees of South. This Land was diſcovered 
by Magalangs, in the pirte 1520. 83 1521, whereby _ 
T | no 
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now well knowne dy ſight, whereof Pcolomic had no knotw- 
ledge by heareſay. - The burne Zone (called Torrida Zena) 
they alſo deſcribed ta be bnhabitable, by reaſon of the great 
heat thereof, as Ariſtotle, Plinie, and in manner all other an- 
cient Authoꝛs affirme, whereof the Poet Virgil wziteth thus, 
Dxingue tenent ca-luns Zone, quarum uma coruſco, 
Semper ſole rabens, & torrida ſemper ab igne, . © 
Which in the Engliſh tongue is thus much to lay in effect : 
In Zones Gue, the Heauens contained be, | 
Whereofthe one with burning Sunne is red, 
Scorching the Earth ſubiect to his degree, 
That for the heatethereof iris vnhabited. 
Likewiſe Ovid in his Metamorphoſis, toucheth the ſame, ſay- 


Luarum qua media eft, & torrida ſemper ab igne, &c. 
Pet that the burnt Zone is inhabited, and well repleniſhed 
with people that line there , we know ſocertainely by the 
number of them that dayiy paſſe to and frofrom the Indies, 
that, to ſay an thing to the contrary, it ſhould h a manifeſt 
errour, and therefoze it is greatly to be maroailev ; that ter⸗ 
tante wiſemen haue affirmed theſe parts to be vnhabitable; 
whereas neuertheieſſe they had knowledge of Arabia Falix, 
Archiopi, Taprobans, and diners other Regions ſituate vn- 
der the burnt Zone. Plinie waiteth; that a Ship came from 
the Hea of Perſia by the Deean, round about Etbiope, and 
came to the pillars of Hercules, which is now the Citie of 
Cadize, where at this pzeſent J wit this bziefe Treatiſe. 
They of Guinea, Calicut, Gatigara, and Malaca, line all bn- 
der the burnt Zone, and many of them lius verie long: And 
doubtlefſe, many things ought to perſwade us, that vnder the 
burnt Zone, the Earth isfurnifhed with all things pertat 
ning to the life of man: foʒ that in that Region, 93poztion of 
the Earth, is in manner continnall Eguinoctiall, o2 equali- 
tie of dayes and nights, whereby the coldneffe of the night 
doth ſufficiently temper the heate of the day: againe , they 
that inhabite vnder- that Tone, haue two Sommers and 
. | two 


—_ ww" . ETD _ »D Vw » Wwe wm Li * 


TRT POLE 


two Winters in the prere: whereby is concluded 

mnclent Anthozs erred, not oniy\n anten hls u. 
be vnhabitable,byreaſon ofthe great heat thereof, but in like 
manner erred , in affirming the Zone that is betwwons the 
circle Artike, and the Pole Artike, to bee alſo vnhabited by 
reaſon of great cold. The contrary whereof, wee may well 
affirme, knowing as we know that Jland, with part of Goths 
land, Nozway, Ruta, enen to the Latitude of 71. degrees 
Korth, and diners other Lands are inhabited and well peo- 
pled. Foz the better explanation whereof, behold this fol- 
lowing poꝛtrature, which plainly diſtingaiſheth encry one 
of the ſaid fine Zones in his particular place. The reſt are in⸗ 


ſerted in a Cable at the end of the next Chapter, 
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And more it is 
Dow experi- 


yet for vitall 
Creatures, as 


Beares, Foxes, 


&c.ĩt is diſc 
uered to eigh- 
tie two degrees 
and vpwards, 
euident by the 
not able and 
profitable diſ- 
couerie of 
Greenland, 
Anno 611. 
and ſince con- 
tinued further, 
with extraor- 
dinatic hopes, 
which GOD 
ant may to 
is glory make 
a finall period, 
ro the good 
content of the 
worthie Ad- 
uenturers, 
which for 
neere fortĩe 
yeeres haue 
ſpent money 
and me anes 
in. 


Ofthe-Longirude and Latitude, and of the proportion which 
thelefſer Circles haue to the great Circle, 


"TB Sphere oz Globe of the Earth is alis diuided in 
. bzeadthand in length. The (bzeadth.which is calledla- 
'” titude ) is by degrees ofthe Meridian: foz from the Equinec- 
tiall to epther of the two Poles, is 90. degrees. Che length 
which is called Longitude) is by the degrees of the Equi- 
noctiall, which is diuided in 360. degrees. The rt degree of 
Longitude doth begin at a tertaine Meridian, which paſſeth 
by the Jlandsof the Azores, talled thefixed Meridian, and the 
oꝛder of the numbꝛing of the ſaid Longitude, is al wapes to⸗ 
ward the Eaff. By cuerp degree of the ſaid Longitude, 
in the Eguinsctiall, map bee bnderſfod agreat-Circle, 
(called Peridian)to paſſe, each one ot them paſſing and me- 
ting in the Poles of the Wozld,ſo that the ſaid great Circles 
s2 Peridians doe dinide cuery paralello2 leſſe circle,p2ops;- 
tionally into 360. degrees:but we muſt nat vnderſtand theſe 
dagrees fo be equall( that is ts ſap) as great in one Circle, as 
in another: foꝛ the greater the Circle is.the greater is the de ⸗ 
gree in it: and the greater the paralell is, the neerer it is vn⸗ 
to the Eauinoctiaũi line. Euerp degre& of the E | 
tontaineth in Longitude 60. minutes: ſo like wiſe it is to be 
vnderſtod ol the degrees ol Latitude, which bee veuided each 
one into o. minutes ol latitude, becauſe Þ degres e minutes 
in the great circles, doe not differ in their bignes the one from 
the other: but the degrees in the paralels, as they are diſtant 
from the Equinoctiall, and come nere to epther of the two 
Poles, they diminiſh conſequently, ſo that one degree in the 
paralell of 7. degrees of Latitude, doth make in quantitie 
but 59. minutes, and 3 3. ſetonds of theEquinectiall circle, 
and to one degree in the paralell of 2. degreesof Latitude, 
goeth but 58. minutes, and 41.ſeconvs of the Equinoctiall, 
and to one degree in the paralgllof- 16. degrees of Latitude, 
HT EATH I 3 
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there goeth 57. minutes, and 41. ſeconds,and ſo diminiſhing 
till you come to the Poles, fo that in the paralcll of 60. ds- 
grees,one degre is but halfe a degree of the Equinactial and 
that you may how many minutes of the Equinoctiall 
make a degrie in any paralell, betwirt the ſaid Eguinoctiall, 
and eyther of the Poles , behold this Table following: the 
ficſt Columne whereof ſheweth the degrees of Latitude, 
from the Equinoctiall toward the Pole, the next two Co- 
lumnes ſhewes the ficlt the minutes, the focond the ſeconds, 
anſwerable to a degr& of Longitude infhe ſame Latitude: 
Againe,the 4. Colanme are degrees of Latitude, andthe 5. 
and 6 minutes and ſeconds anſſverable to a degree of Lon- 
gitude, und ſo conſequently euery 4. Columne degrees of 
Latitude, and the two nert minutes and ſeconds ofa degrs 


ofLongitude in the ſame paralell. 
| The Table of minutes, which euerie degree contamech in 
euery of the paralels. | 
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| Cu Ar. XVIII. 
Of che Circuit or Compaſſe of the Earth and Water, 


according to the opinion of the ancient 
and latter Authors. 


Is may here appeare to beneceſſarie fs2 our purpoſe, fode- 
tlare what ſpace ofthe ſuperficies ofthe Carth,oz Water, 
the ancient Wiiters did ſuppoſe to anſwere to onedegre of 
a greater Circle inthe Peauen:fo2 in diners Countries they 
vſed to count by diners ſozts oz manner of meaſures : as the 
Latines counted by myles, the Greekes by furlongs , the Spa- 
niards and Frenchmen by A eagues, che Egypcians by Signes 
oz markes, and the Perſians by Saguzs.But they all agree, 
that fonregraines of Barly make a finger bꝛeadth, foure fin- 
gers, a handbzeadth,foure hands a fot,fine fot a Geometri- 
call pate (fo two ſimple paces make ſiue fit.) Alſo 125. Geo⸗ 
metricall pates. make afurlong, eight furlongs, one myle, 
which is a thouſand paces, and ther myles one League. In 

* Germanie they make Leagues dt moꝛe fit, and in ſome pla⸗ 
tes mae then in other. In France, they count thirty Leagues 
to one degree. The Spaniards count firtene Leagues and two 
CTertes. and ſeuenteene and a halfe fo2 a degree of the great 
Circle:this difference, p one League is bigger then another, 
may come hereof, that one Barly coꝛne is bigger then ano- 
ther. But to our purpoſe, let vs giue fo euerp League thꝛee 
thouſand paces, and to euerp pace 5.fet, and ſo ſhall euerit 
League haue 15. thouſand fot. Jn the Cardes of the Sea, 
that haue their degres of 15. Leagues and 2. Terces , wee 
ſay, that oftheſe, the roundneſſe of the Land and the Water 
tontaineth fir thouſand Leagues. And in the Cards that haue 
ſcuenteene Leagues and a halte fo2 a degr : Df theſe wee 
lap, that it containeth ſix thouſand and th2z&hundzed Spaniſh 
Leagues: and of Engliſh Leagues the whole circumference 
is 7 200. by which wholocuer is deſirous to know the Dia- 
weter ofthe whole bodie of the Earthand Mater. know that 
the neereſt pꝛopoꝛtion that hath hitherto — 

| | me 
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meter fo his circumference 6 2 fs 22. therefozeif you 
. give 7. what Wa 7200. 
gine? the Quotient will be — Leagues : fo2 the whole 
Diameter ofthe Earth and Water , halfe whereof beeing 
114555 is the Semidiameter oz diſtante from the 0; 
ties of Fr re oy the Center thereof. 


Cu AP, XIX. 
Of the ſeuen Climares 


TRA ancient Authours did alſo devids that part ofthe 
ies of the Carth on the No2th ſide of the E⸗ 
2 they ſuppoſed to be moſt habitable, into 
— — wherein they did finde to be diuers condi⸗ 
tions and cuſtames of men, and diuerſities of Beaſts, and 
of other naturall things : the which things they perceines 
to haue a dinerſttie in the Countries, as where the day of the 
one did increaſe s2 differ,aboue the dap of the other by —— 
an houre, ſo that the ſpace of the ſuperficies of the Earth, be⸗ 
twiene two paralell lines, wherein the longeſt day doth in⸗ 
creaſe oʒ differ by halfe an houre, is called a Climate. The 
place where thep ſuppoſe the firlt Climate to beginne, is dis 
ſtant in Latitude from the Equinoctiall by 12. degrees, and 
J. minutes, where the longeft day is twelue houres, and 
fo:tie fine minutes, and the place where the ſeuenth Climate 
doth finiſh , is in the Latitude of fiftie degrees, and thirtie 
minutes, where the longeſt day is 16. houres, and 15. mi- 


nutes, ſo that the :ncreaſe of the longeſt day in the end ar the 


fenenth Climate, doth exceed it in the beginning of the firlf 
Climate by thee houres and a halfe, and the whole compaſſe 
of the Earth. with all the ſeuen Climates, doth containe in 
b:eadth 37. degrees, and 45. minutes, but their length is 
ſuppoſed to extend to 180. degrees of Longitude. An that 
manner, a Climate, the nerer it is vnto the Equinoctiall, 
the moze it containeth of the ſuperficies of the Earth, becauſe 
the paralel Circles, the nerer 0 
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the greater is the compaſſa of the Carth which they make in 
length: and the lefer the compaſſeis , the neerer they bee 
unta the Poles, as doth appears enidently by the Peridians 
where they —— miert in thePoles, their di- 
fances waxing continually lefler and leſſer, the neerer they 
be vnto the laid Poles, lo that the nerer the Climate isbnto 
the Pole, the lefſer if containeth of myles in the length. Jn 
like manner ſhall yon bnderffand, that greater is the bzedth 
of the firff clime,then of the ſecond, and the ſecond then the 
third, and likewiſe ol the other. Fozin how much the moze 
8 yon tome niere to the Pole, ſo much the 
the Sphere oblique 82. craked, and conſequently the 
moze. By reaſon whergof, in lee ſpace is 
—— ot halſe an honre, in which the Climate 
maketh differente, and doth vary. Which thing ſhall be * 

maniſeſtto him that beholdeth the Latitude ot them all, 
may appeare by the Tabte here folle wing: In which — 
map ſe the houres, which the greateſt day containeth ol ene- 
ry Climate in his beginning, middeſt and end, with alſo the 
eleuation ofthe Pole, oz diſtante from the Equinoctial, and 
alſo the degres of tatitude, which euerp Climate containeth. 


Ihe longeſt day. The cleuation or the Pole. Differences. | 
Climate. Begin. Midſt. End. Beginning · Midſt. End. oſ the Latitude. 
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' ThefirlfClimafeiscalled Dia Meroes, Meroe is Citie 
of Affricke, vnder the burnt Zone, on this ſide the Equinoc- 
tiall, 16. degr@s. + % 35 

The ſecondis called Dia Siena: Siena is a Citis in the can - 
fines of Ethiope, where there is a Well that fl the 
Summer Solfficiall, becauſe that place is vader the Circle 
of the Tropicke of Cancer, and the Sun ſemeth to ſtand di⸗ 
rectly oner that place at midday of the Solfficiall , whereby 
the Well is then very cleere, and hath in it no ſhadow at all, 
as the Poet Lucan maketh mẽtion in Farſalia, where he ſaith; 

Vmbras nuſquam flectentes. = 

That is ts ſay, Shadowes no where reflecting. --- © 

The third is Dia Alexandros: Alexandria is a famous Ci⸗ 
tie in Aﬀeicke, builded by great Alexander, and is the chiefe 
Citie 02 Petropolis of Egypt. 

Che 4.is Dia Rhodos: Rhodes is an Yland of Aſia the leffe, 
where were ſometimes the Knights of the Rhodes, called 
the Knights of tte oꝛder of Saint lobn,o; Knights of ſeraſa-· 
lem, who were dꝛiuen from thence, when the and and Ci» 
tie was taken by Sultan Soliman, the great Turke in the 
yere 1522. Philip Vrierio Frenchman, being then Grand ma- 
ſer of the Rhodes. Mithin this fourth Climate is the Citie 
of Ieruſalem, within the Holy Land called Paleftins, and alſo 
a great part of Spaine, with many other Pꝛouinees. 

The fift, is Dia Rotnes, Rome is the moſt famous Citie of 
l:aly,and moſt notozious of al Europe, ſometimes the head of 
the Wozld, Dominatrix of Nations, and now the Se of the 
Biſhop of Rome. 

The fixtis, Dia Borifthenes: Boriſthenes is a great Riner 
of Scythia, the fourth arme of the Riner Iſtro. It falleth info 
the Sea Euxinum: and whereas all other Riuers of Scythia 
are troubled , this is clere and faire, alſs wholeſome to bee 
dzunke and full of Fiſhes. 

The leuenth Climate, is called Dia Rifeos. The Poun⸗ 
taines called Rifei, are famous in the part of Europe, called 
Parmatia, and are continually W 2 with Snow, O — of 
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rr! well knowne in the wozld 
ame. | with ph. it is the name of cer. 
e ought wer not to be 
. CN — Authours aſſigned onely ſenen 
anyone's might haue made many mo2e : And foz that 
t part of the Pole Antar tick not to be inhabi- 

Climates thereto. 
Climates, later Coſmographers haue 
they call the eight and the ninth, be- 
ginning where theſeuenth Climate ends, and continuing 
to fiftie ſiue degrees, 34. ol Latitude, the eighth Clime paſ- 
ſing thzongh Meotis, and the ninth thzough Denmarke. Beth 
which Climates are hcreunto added with the length of the 
m and the elenation.of the Pole, bath at the begin- 
eff and end of the ſaid Climes. In like manner 
deſcribing Peridionall oz South Climates, we call them by 
the ſetfe lame names, as we did the fozeſaid Septentrionall . 
0 Notth Climates., | ſauing that it isnecefſary to put befoze 
euerꝑ of bow is Greke pzepolition Aori,which in the La- 
e Tanguelignifieth Contra oz Contrarium(that is)contra- 
ry üg that as we named the firſt Nozth Climate, 
Lab Fridge pig rp ig acely o wC ey 
Anti, and ſo ſhall the firſt South Climate be named Anti Dia 
Meroes: Che E other, 
emu nene, 
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Of certaine Principles that ought to be knowne 
for this Science, | 


| Ntreating of the Sphere, we haue ſpoken of Circles, Cir- 
cumterences, Centers, Diameters, Lines, with ſuch other 
woꝛds appzopziate ta this Science, the which what they are, 
it is conuenient further te declare. 6 
Aright Line. is a ſbozt &xtention from Point to Point. 
An Angle, is the tanching of „ 
: | 


- 
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touch ſhall not bee direct, fo2 if it he, it ſhall be a line, and not 
an Angle. Bolid is a bodie, which by Diniſious hath length, 
bzedth and depth. 
A Circle is a plaine figure contained vnder a line, dzawn 
incompaſſe,in whoſe midff is a point 02 pzick,from the which 
all right lines comming fozth to the circular line that com. 
paſſeth it about, are equall. | 
The Cirumterence ok a Circle, is a Line, that contai- 
neth the Circle (that is te meane) that line to the which all 
right lines that pzoced from the Center of the Circle. vnto it, 
are equall: and this is called the rsundneſſe of the Circle, 
The Center ola circle, is that point oꝛ pꝛicke from bd which 
all right lines pꝛociꝛding vnto the circumference, are equal. 
The Diameter ot a tircle, is a right line, which paſſing by 
the Center of the Circle; and extending his ends to the cir- 
cumference, deuideth it in two halfes. | 
The halte Circle, is a plaine figure, contained betwene 
the Diameter of the Circle, and the halfs circumference. 
Zenith is a point 02 pꝛicke imagined in the Heauen, di- 
rectip oner the top of any thing, as if wee ſhould imagine a 
right line to paſſe by the Center ofthe Earth, extended from 
thence directiy to Peanen, and paſſing thzongh the fete and 


head of a man ffanding bpzight , lo that the extremities o: 


ends of this line, ſhould reach vnts, and touch the circumfe- 
rence of heaven: then the imagined point oꝛ p2ick of heauen, 
where the end of the line toucheth, is called Zenith, oz point 
ok the head,o2 verticall point: the ſame is to be vnderſtod of 
aCitie 02 any other thing, when we ſpeak of h Zenith therof. 
Eccentricke is a Circle, which hath his Center diſtant oꝛ 
diuided from the Center of the woꝛld, and is deſcribed in the 
Deauen of the Sun, imagining a Line from the Center ofthe 
Eccentricke, to the Center of the Sunne,making a complete 
reuolution at the pzopermotionof the Sunne, in the other 
Peanens, imagining a line from the Center of his Ecten- 
kricke, to the Center of his @picicle, and being moued a 
whole renolution at the y2oper motion of the Epicicle, 


The firſt Part. 37 


Epicicle is a Circle 03 little rundell fixt in the depth 
in: : {nwhich the Planet fired, an niere to 
his Center, is moned circularly. 


Auge is a point 2 of the Eccaa- 
W the Firmament oz 


TH E 8 E c 0 N D 
PART, ENTREA TIN 


OF THE MOTIONS OF THE 


Sunne andthe Moone, and 


the Effects cauſed 
thereby. 


CHnar. I. 


Of the Courleof the Sunne in the Zodiacke,and the 
Effects cauſed by the lame, 


Et haue bziefly ſpokenof the Sunne 
and of the other Peauens: But fo2 as 
much as the Sun muff be our marke, 
guide. and gouernour in Nauigation, 
wphereot we intend to giue perfect in- 

==> ſtructions, it ſhall be neceffarie eſpe- 
>& cially and p2eciſely fo declare the 
A courſe and motions thereof. There- 


Op ih foze (as wee haue ſaid) the Sunne is 
moned bnder the Zodiacke, and bpon his Poles in the line | 
Ecliiptike, waſtes by the 12. ines, beginning in the irt 


degree 


returning toward it , 
the dayes to vs, and —Uä—ä— ̃ —— From this 
Higne of Cancer my * into Le 
by it into Virgo, and , by it 
ares of Libra, where hee is in the 
he maketh the other Equinox, — that the 
vnto the day — mmm ne — ay Signs, 
geeth declining from the Cquinoetiall toward the Ant- 
artike, increaſing the nights to vs, and ſhoꝛtning the dayes, 
and ſo entreth into Scorpio, and from thence into Sagitarius: 
And paſſing by it, entreth info the firff degree of Capricorn, to 
the Hiemall oꝛ Winter Tropicke , and then are the longeff 
nights vnto vs, and the ſhoztelf dayes. From hence he retur» 
neth teward the Equinoctial, ſhoztning vnto vs the nights, 
and lengthing the dapes. He paſſeth by this @igne of Capri- 
corne, and entreth into Aquarius, and paſſing by it, entreth 
into Piſces, and paſſing from thence, returneth to his firſt 
point of the Equinoctiall of Aries where he began. Hereby it 
followeth, that as the Sunne goeth the halle ofthe Zodiacke 
on this part of the Equinactiall, and the other halte on the o⸗ 
ther part of it,and in theſe halfes hathdwers declinations,is 
cauſed the increaſing 82 decreafingof d dayesandnights, to 
one mo ze, and to another leſſe, accozding as everyone with 
his Hoꝛizon diſconereth of the courſe of the Hunne, by the 
little oꝛ much that he is departed 02 diſtant from the Equi⸗ 
noctiall,o2 as the Pole is rapſed aboue his Yozizon: ſo that 
when as _ that are on r — 
4 
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the longelt day, and the ſhozteſt night: enen ſo fo them on the 
other part, is the longeft night and ſhaateſt day. And contra 
riwite, when vnts vs is the thozteſt-dap ; vnto them is the 
; which ſhall further appeare by euident demonſtr;- 
tion in thelaft Chapter of the third part. 

- The diſcreet Reader ſhall here note, that the Sunneis 
notmoned regularly in the Zodiacke, making ſo much by 
his pꝛoper motion in one dap, as in the other, becauſe his re- 
gular motion is in reſpect ofthe Center af his owne pꝛoper 
Sphere od be, wherein he is moued, whoſe Center is di 
ſtant without the Center ofthe WMoꝛid, toward that partof 
Cancer, ſo that the greater part of his Oꝛbe Eccentricke is 
toward the Sptentrionali part; where the Sunne paſſing by 
Dignes , is moze diſtant from the 
Earth. and hath moze to goe ot his Dzbe Sccentricke, then 
being in the South @ignes:fo; paſſing by the Nozth Signes, 
nine dayes moze, to deſcribethathalfe of the Zo- 
diacke;then the other halle toward the South part, and fo; 
that eaufe the Sun is moze ſwifter inhis motion in the Zo. 
diack one time then another,fo2 his motion in one dap in the 
South Signes , ſhall bee greater then it is in one dap inthe 
Nozth Signes,as ſhall appeare in the Table that followeth, 
Whoſe vſe is, fo2 the finding of the motion, and true place of 
the ume in the Zodiacke foz tuery day ofthe ytere. And 
| herebyitfolloweth of the ſaid vneguall moning ofthe Sun, 

and by the obliquitie of the Zodiatk,certaine dayes of Win, | 
ter, with their nights, are longer then certain other of Sum 
mer, with their nights, that is to ſay, that the day natural 
in ths Winter, dothſur mount that in the Summer, becauſe 
the right aſtenſion, which anſwerethts ove dapcs motion ef 
the Sun, being in the South Signes, is greater then the al⸗ 
cenfion fo2 one dayes moning being in the Hoꝛth Dignes. 

Df this inequalitie of dapes and nights thzoughout the 
Wozld, it is moſt enident to thoſe that trauaile in far Cour 
tries: ſoz we ſce plainly, that vnder the Equinoctiall, the 
dapes and nights are of an equall length at all times, but de- 
— from the (aid 1 2 
oles, 


＋ 
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por the deres dar in Dummer then in Winter, 
nights longer in Winter then in Hummer: ſo 
wiſe the 'further from the Eguinoctialt, the greater i 
inegualitie, notwithſtanding, ſo as the length of the night 
Winter doth counteruaile the length of the day in —— 
oz we ſc by experience, that vnder the r e 
dayes and nights are alwayes twelue heures apirce, under 
the Tropicke the longeſt day is thirterne houres and : — 
Hummer, and the longeſt night thirteene houres and 
Wlinter.Jn the Scuth part of Spaine the 8 — 4 
mer fourt&ne houres and;,and the longeſt night in 
— — in the South part ofEogland the dap 
in summer, ſtrteene houres and ſomewhat moze , ihe 
longeſt night in Winter as much, and ſoc 
further from the Eguinoctiall, the inequalitie of the A hes 
and nights increaſing moze ſwifter,inſorwch that far Nozth 
92 South they cãnot count the length of their daies by houres 
and minutes, but firſt by dayes and heures, then by weekes, 
and next by moneths and weeks: elaftly,onoly by moneths: 
fo2 certaine it is, that vnder eyther ofthe Poles the day and 
night are againe equall, confifting of one day and one night, 
and the pre tonſiſting of ſixe moneths which is all the time 
that the Sun is in thoſe Signes, which are on the ſame ſide of 
the Equinoctiall,e the night being likewiſe other fir months, 
the Sun then occupping the contrary Signes: and to the end 
that without great labour oꝛ calculation pou may know the 
length of the day in every ſeuerall Latitude, A haue here an- 
nexed a Table ot the long eſt day in each ſeuerall Latitude, 


inter 
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o * 1 — 2 2 8. [Leogeh of the Day. 
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Cu Ap. II. 
Sheweth the true place of the Sunne in 
the Zodiacke. 


5 He true place of the Sunne is a point oꝛ pꝛicke in the 


Zodiacke, which is thus found, viz. by dzawing a right 
| line 


treme paint , we o 
RT roms; preg earn ofthe 
Pone andthe other Planets, which ſaid place ofthe un, is 
ts be found 1 chielly by the 
des, as alſo by the Globe, and other Inffruments, Which 
thatdeſcribed in the ſenenth Chapter here following, is ery 
plaine andeafte, both fo2 the eaſe of ſuch as e 2 


phemerides, and pet defire moꝛe exattne 
ments can be perfozmed: this Table of the 
with the Table of Equationthereto 

fatiſfie their expectations,which firſt Cab 
$f the Qun js, truly calculated fo; 

find which true place in any day 


thereof: ne 
the laid Table fo2 the Poyeth, and in the firff Columnt at 
the left hand foꝛ the Day of the ſaid Poneth: and in the com- 
mon Angle againſt the Day and vnyer the a you 
| | 15 the number in degrees and minutes, with 
oner head, that the Sunne poſſefſeth te 
by Day and Poneth defired 
in ths 1 afoze- 
d. . 


A Table, 
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N of the true place of the Sunwe. 
Far. March. | April. I Tune. 
var. Piſces, | Aries, Taurus. [Gemiai, 


5219 5 
53]. 
54 
FF 
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| 0 
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__ Tauguft. [Seprem.] Octob, —— . 45 


IF 


Cancer, 


2.008 Ain cw w lee 


Leo. . | Virgo. | Libra. 
M. M. D. M. 
57118 30% 18 
54ʃ9 37019 
5120 33 20 
49121 32121 
46122 30422 
43123 29|23 
4024 28124 
38025 26.25 
35126 2526 
2157 24727 
zd 14/38 2 
27139 22119 
24% MW 10 210 m 
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— [Yeeres ot| Equation Leeres of [kquacun * 

co be aded — beaded our Lord. — 
wh M || M M 
1609 0 © 1631 34 1654 37 
r610 |: 45 [I 1632 | 19 1652 2 
1611 30 1633140 5 16530 8 
161215 1634 | 50 I654 | 53 

1613 j-0 rt | } 1635 | 35 1655 | 38 
1614 J*-. 46 1636 20 | I656 | 23 

| x615 . 3 637% 5| [1657] 9 

1616 P 16 1638 50 1658 54 

1617 0211629 35 1659 8 39 
1618 47 | 1640 20 1660 | 24 
1619 | 32 1643 | © 6 1661 | o 10 
1620 17 | 1642 | 51 | | 1662 | 35 
15210 3 1643 36 1663 | 40 

162248 [1644 21 16425 
1623 33 | 1645 | © 7 1665 | 11 
1624 | 18 1646 | 52 1666 56 
1625 | © 4 1647 37 1667 | 41 
x626 | 48 164% 223 1668 |. 26 
1627 33 is 1649 | © 81669 o 12 

| 1628 | 18 [1650 52 | 1670. | 57 
152 4]. © 
1630 49 | | 


But if vou defire the true place of the Dun ſoz any other 


— — 


yeare after ward, ſerke in this Table ot the Equation of the 
Sunne foꝛ the yxre in which you deſtre the true place there 
of; againſt which-yere ſo found, yon ſhall ſie in the nert Co⸗ 
lumne cerfaine minutes, theſe minutes adde vnto the de⸗ 
gries and minutes found againſt the dap of pour moneth in 
the loꝛmer Table of the Sunnes true place, and from the to 


tall take one whole degrer, except onelyin thoſe presa, 


gainf 
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gainff which befoze the minutes is ſet a Cipher, and then are 
pon __—_ adde the minntes without making any Sub- 
ction. | 


—_— —_— 


CAP. III. 
Olf the declination of the Sunne. 


TY declination of the Sun is the Arch of the greater cir⸗ 
cle, which paſſeth by the Poles of the Wozld , included 
betweene the Equinoctiall and the Zodiacke. And here is to 
be noted, that whatſoeuer fourepeints oz pꝛickes which are 
equally diſtant from the points ot the Equineres (which are 
the beginning of Aries Libra) ſhal hane equal declinations. 
her eot it followeth, that the foure quarters of the Zo- 
diacke haue cquall Declinations. And to auside pꝛolixitie, 
J will adde hercunto a Table of the Declinations of onely 
ane quarter of the Zodiack,ſo that all hauing one ſelfe ſame 
manner of Declinations, it may ſeruefoz all, and the oder 
ofit is this, The Signes whole declination increaſeth,are in 
the head oz front of the Table, t the degres oftheſe Signes 
deſcend by the left ſive thereof, And the Signes whoſe Decli- 
nation decreaſeth,arein the fot of the Table,and the degres 
of theſe Dignes riſe by the right ſide of the ſame. The diſpo- * 
fition of the Table being vnderſtod, then to know what De- 
clination the Dan hath in euery degree of the Zodiacke, von 
ought to know the true place ofthe Dunne(as inthe Chapter 
pat is declared) fo2 the day of the declination which you de- 
fire to know, and the Signe which the Sun ſhal bee found in 
that day, ſhall, you ſecke in the front ez fot of the Table. 
And it it be inthe front you ſhall ſcke the number of the de- 
tes on the left fide. And if it ſhall he at thefoteof the Z as 
ble, youſhall ſeeke it on the right fide. Then aboue oꝛ under 
the Digne in the front of that degree of the ſaid Signe,you 
Gall and 2. numbers, whereof the firlt is of degrees, ew 


— 
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— = m Fi tond of minutes. and thoſe 
[5 5 = — 5 "r= degrees and minutes or de 
2 dination, the Bun haththat 
0% 130200120 30 day: ſuppoſc the place of the 
1 2411/5120025 29 Hun, where the 24. degre 
AFN 28 ol V. the name of the @igne 
3 tz wy 3122149} 27 | Kandeth at the toppe of the 
| 4| 2136]"2[53]21] of 26 | Table: therefoze I ſieke 
5 20 1201301 11] 25 | out the 24. degre&, on the 
6 | 2123)13133/211}22} 24 | lett hand, and going from 
7 | 21471"3153[21132] 23 | thence towardes the right 
830111401321 22 45 hand, till A come right a 
9 \ 3Þ 5j"443 29219527 21 | gainft v. J ind the decling 
| 19 3153154151122] of 20 | tion to be nine degres.20 
F 22] 9] 19 aine,ſuppoſe the place 
22417) 18 MM wept 20.degres 
22125} 77 of. the name of the Signe 
22132] 16. is at the fote of the Table, 
22439] 15 therefoze A leke out the 20, 
22146| 14 degr& on the right hand, 
2222 13 any going from thence to- 
23157] 1*-| wards the lefthand, tillJ 
231 3] 1] | come right againſt *. 1 
23] 3 10 and the declination to bee 
13912} 2 kent, fr. 

235% 8 And this is vnderſfood 
23119] 7 without haning reſpect ts 
23 — 6 the odde minutes about the 
19 4 23024 35 | degree which the true place 

1 10 4827/6 4 of the Dun hath. | 
NE 32% % 3% But if yondeſire to ber 
- +5 2810\47}1914613 5/29}-' '2: ge this moze p2eciſely, not 
act te seo 1. | the declination of that de 
{ 3oſf7[3o[20]12123 39 © | are, and of the degree fol- 
 [Sig.1},m ng Sine jgwing, and take theleſſs 


nee lowing 
from the moze, and that which remaineth, ſhall bee the diffe- 
rents of the declination from the one degree to the * 1 
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which difference ye ſhall take a part p;opoztianally , as are 


the minutes ol the plate ofthe Hun vuto'6o. And this part 


of minutes muſt be added to the firſt declination of it, if the 
declination increaſs,02 muſt be taken from it, if it decreaſe, 
and then thatriſeth thereof, ſhall be the pzeciſe Declination 
fo that Digne,degree and minute. 

As foz eximple, the 6. of Iuly, 1609. Jfind the place of the 
Sunne to bee in 23. degries, 4 3. ot S. and to 23. degrees aw 
ſweres 21. degr ts, 32. of Declination, and the Declination 
of 24. degrees, is 21. degrees, 22. the difference is 10. then 4 
ſay by the rule ot 3. if o. iv hich is one degree, giue 100 which 
is the difference ol one degrees Declination, what giueth 43. 
which are the adde minutes of the place of the Sun, and the 
quotient ſhewes 7 . which becanſe the Declination decrea- 
ſeth, A ſubſtract from 27.degres, 3'2.the Declination of 23. 
degrees iuſt, and there refteth 21. degrees, 2'5. foz the Deeli- 
nation of the Sun, being in 23.degrees, 4 3. of S 

Againe this pꝛeſent peere 1 609. the S. of Nouember the 
Sun is in 26.degrees, 1 1. of ny, and fo 26. degrees of ny, an- 
ſweres 19. degrees, 18. of Declination, and to 27.degrees 
anſwere, 19. degrees, 302. of detlination, the difference is 14. 
then Jſap , if 60. giue 14. what gines 11⸗the guotient is 2. 
which becauſe the Declination doth increaſe, J adde to 19. 
degrees, 18. it makes 19. degrees, 20. which is the Decling- 
tion of the day pꝛopoſed. 

This would ſuffice to thoſe that would take the paine te 
calculate, but fo that it is ſomewhat tedious , eſpecially foꝛ 
Dea · men to ſtand about to calculate at all times, when thep 
Hall haue occaſion to vſe the dunnes Declination, J hane 
here ſet downe a particular Table of the Suns Declination 
fo2 enery day of the moneth,foz ſoure ſeuerall veeres, actoꝛ- 
ding to the true place of the Sun fozmerly ſet downe. | 


E SNA. 
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Sheweth the Declination of the Sun for euery Moneth and day 
of the Moneth throughout the yeete. | 


Nowing the great vſe,neceſſitie,and benefit which doth 
abound to all Sea-faring men, by haning knowledge 
what Declination the Sunne makes, from the two E⸗ 
guinoctiall points, viz. Y and Q towardes epth:r of the 
Poles, that is ta ſay, No2th e South, as alſo conſidering 
that the Table ta the ſame purpoſe ſet downe befoze in the 
third Chapter of the ſecond part (becauſe it is calculated, 
but onely fo2 the degrees of each Signe of the Zodiacke) is 
ſomewhat troubleſome to finde, becauſe the true place of 
the Sunne is required, and then to wozke by the Rule of 
P20poztion, which euery one cannot doe, oꝛ at the leaſt wiſe 
- cannot at all times haue fo much leiſure, therefoze I ſap, fo; 
the moze eaſie and readip finding of the fozeſaid Declination 
A haue here gathered a Regiment oz Table, accozding ts 
the beft and trueſt Calculaters, who in theſe dayes finde the 
greateſt Extention oz Declination ofthe Sun, to bee fcom 
the Equinoctiall towards evther of the Poles 2 3: degr«s, 
28. minutes, which greateft Declination 02 diſtance, ar e cal 
led the Tropicall points of & and , bnto which points, the 
Sun by his continuall moning in the Zodiacks having at- 
tained, returneth againe to the Equinoctiatl, defending by 
the ſame p2opo2tion oft:me , as hee aſcended; and ſo from 
thence to the contrarie Tropicke, thereby making the be- 

of the foure p2incipaſl times oz quarters of the 
peere,that is to ſay, Minter, the Op2ing, Summer and Au- 
tumne, oꝛ Harueſt:the chiefe vſe of which Tables are to find 
the Eleuation o2 height ofthe Poles aboue the Boꝛizon, in as 
up place whatſoeuer, being taiculated fo2 foure ytetes, viz. 
the Leape peere, and the firff, ſetond and third, after the 
Leape peere,beginning at theveere 1613. being the firſt af 
ter the Leape peere, and may ſerue at the leaſt fo; 20. pres 
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How to vſe the Suanes Declination,to know the 

Poles Eleuation. | 

rff conſider, whether the Sun hath Nozth oz Sonth De⸗ 
clination , which von ſhall know by the fezmer Tables, 
ifthe Sun hath Hoꝛth Declination, ſubſtract the Meridian 
Altitude thereof from 90. and to the reſt adde the Decling- 
tion foz the day p2opoſed: but if the Sun hath South Decli- 
nation, adde the Declinatiou to the Meridian Altitude, the 
ſame ſubſtract from9o. the reſt is the eleuation of the Pole. 
Example:at London, the 16. of April, 16 15. the Declination 
is Hoꝛth 13. degrees 41.minutes,and the height of the Sun 
vpon the Peridian, is 5 2. degrees 9. minutes, which taken 
from 90. reſts 37. degrees, 51. minutes, the ſame added to 
the Declination, 13. degrees, 41. minutes, makes 5 1. des 
grees, 3 2. minutes, and ſo much is the height of the Pole. A⸗ 
gaine, the 21. of Ianuarie, the Dun hath South Declination, 
17. degrees, 31. minutes, and Jfind the Peridian Altitude 
to be 20. degrees, 5 7. minutes, which added together, makes 
38. degrees, 28. minutes, the ſame ſubſtract from go. de- 
grees, reſts ; 1. degrees, 3 2. minutes, the Eleuation afoze⸗ 
ſaid. But this is vnderſtod, when pou know certainly on 
which fide of the Equinoctiall you are, to know which, doe 
thus: if the Sun caſt his ſhadow that way that hee is from 
the Eguinoctial,he is betwirt pou end it: eif the Sun hauing 
Hoꝛth Declination,gine a South ſhadow, o2 South Derft- 
nation, gine a Nozth Hadow, then is the @guz#o2 betwirt 
you and the Sun oꝛ you in the Equatoz, oꝛ you betwixt the 
Eguatoꝛ and the Sun, to know which. adde the Declination 
to the Meridian Altitude, if it bee leffe then 90. ſo much as 
wanteth of go. is your diſtance from the Equato2 , on that 
ſide which the ſhadow ſtriketh, but if it amount to 90. then 
are pou vader the Cquatoz, if moꝛe then go. ſo much as is 
the ouer plus are you from the Equatoꝛ towards the Sunne, 
and then are vou betwirt the Equatoꝛ and the Sunne, alſo if 
the Peridian Altitude be equall with vour Zenith, ſa much 
as is the Declination of the Sunne, are pon diſtant from the 
Cquatoz,on that ſive wherein the Hun is, but if the Sunne 
have no Declination, then are you vnder the Equinoctiall. 
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CAT. V. 


Of the entrance ofthe Sun into the twelue Signes , and of the 
Equinoctials, and Solſticials, which diuide tbe 
foure times of the Veete. 


F that it is ſaid in the Chapter befoze,it followeth, that 

the Sun entring into the foure pꝛincipall Signes,can- 

ſeth the foure times of the yeere. Foz entring into Aries, it 
changeth the time to vs from Winter to the @pzing-time, 
and entring into Cancer, it changeth the time from @p2:ing 
to Summer: And entring inte Libra,from Summer to An- 
fumne. Likewiſe entring into Capricorne, it changeth from 
Autumne to Minter. s that when to vs that be on the part 
of the Nozth , is Summer , then is it Winter to them that 
are on the South part. O2contrariwiſe being Summer to 
them on the South, it is Winter to them on the Nozth.The 
entrance of the Sunne into theſe Signes,and all other ofthe 
Zodiacke, hath not bene euer at one ſelfe-ſame time of the 
peere. Che cauſe of this is, that the Latine peere is not equal 
with the mouing of the Sun in the Zodiacke,as ſhall be ſaid 
in the 10. Chapter, where we wil intreat of the peere.Jn the 
time that Chziff our Redeemer was bozne , were the Cqui- 
noctials, the one at the eight ofthe Kalends of April, andthe 
other at fine of the Kalends of October: ſs that they had the 
Equinoctiall of the Spzing, at the 25. of March, and theE- 
quinoctiall of Autumne, at the 27. of September, as waiteth 
Iohn Baptiſt Capuano bpon the ſecond chapter of the Sphere 
of Iohan de ſacro Boſco. They indged then the Solfficials,as 
that of the Summer at the eight day of the Kalends of July, 
which is the 24. of Iune:the other of the Minter, they indged 
at the eight day of the Ralends of Ianuarie, which is the 25. 
of December. And here will not Jomit to ſap,how in thoſe 
times, theſe feure dayes (that is fo meane, in the 
two Holkficials, aud two Cquinoctials) were celeb:ated, 
9} did chance foure miraculons things in the * 
97 
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Equinoctiall, which was at f 25. ol March, 


Foz intheſpzing | A 
the Sonne of God was incarnate , and afterward bozne of 


the Uirgin Marie in the Solfticiall of Winter, which was at 
the 25.of December. Jn the Cquinoctiall of Autumne,which 
was the 27.of September, was conceined bleſſed Iohn 
tit, the Cryer ondP2ecurſoz of Chꝛiſt, and was boꝛne in the 
dummer Solſticiall, that was the 2 4. of Iune. And this is the 
ſixth Poneth whereof Saint Luke ſpeaketh in the Golpeil. 
Which thing allo Iobn Chryſoſtome doth verifie,ſaping that 
Haint John was bozne when the dapes beganne to decreaſs, 
und our Lend, when they beganne to increaſe. And it may 
certainly ſeeme wozthie to be had in mems2ie, that in the ſaid 
Equinoctiall of the Spꝛing, Chꝛiſt ſuffered, Adam was crea 
ted, and loft the eſtate of Ynocencis, Abel was flaine, Melchi- 
ſedechoffered Bzead and Mine: Iſaack by Abraham was 
bꝛought to bee ſacrificed : Iohn Baptiſt was beheaded at Mi- 
cherunta, Peter deliuered out of P3iſon, Saint Iames behea- 
ded by Herod, the god Thiefe inidyen Paradiſe, and the bo- 
dies of many Saints roſe with Chi and who lo further de- 
ſireth moꝛe pzeciſelp to know the entrance of the Sun into 
Aries, and into the other pzincipall Dignes, ſhall in the third 
part of this wozke in the eighth Chapter, finde rules which 
ſhall bzinghim to the knowledge theresf. But to returne to 
our time, I ſap, this pꝛeſent yd&re of 1615. the dun entreth 
Into the 11. of March, at niere ꝗ.a clock in the mozuing. 
Into v the 10. at᷑ Aptil, at none. | 
Into x the 11. of May, a. houres after none. 

Into S the 11. of Iune, eleuen houres after none. 
Into & the 12. ol luly, at one aclocke after none. 
Into we the 13. ¶ Ruguſt, tio houres after name, 
Into = the 13. | 


.ofDea be 11. houres after none. 
Into = the ton Ianuarie, 8. houres beſoze none. 
Into X the 8. of February, 8. 2 after none. 
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And fo2 ta know the certaine timeof the Suns entrance in, 
to each Signe; ſoꝛ any yeere hergafter , you malt adde fo; e, 
nery prere fine houres , and 49. minutes, which is the oner, 
plus that each yeere hath , ſo that in fonre peeres it comes ty 
one naturall day, which is added to Februarie, making it 
thereby to haue 20. dapes,whichin other yeeres hath but 25. 
unn then pulling one day backe againe from the peere 1596, 
und to that which remaineth,adde to the peere 1597.5.honres 
49. minutes, and as much moꝛe euery peere following. which 
ſhall be a certaine rule fo2 euer. 

Now you muff note, that the degrees and minutes which 
are here noted, are pzoperly ſoꝛ the Citie of London, whoſe 
L ongitudes are 25. degrees, 5o'. and if pon deſire to apply 
them fo2 places moze Eaſtward, then foz enery 15. degrees 
difference in Longitude, you muſt adde ons houre, and if 
fo; places mozs Weffward, foz euery 15. degrees difference 
ef Longitude, pou muſt ſubſtract one houre, by reaſon of the 
Suns rapt mouing from the Eafftothe Weſt , fa it is cer- 
taine,that when with vs in Londos it is twelue of the clock, 
to theuref Meiſſen, which is fifteene degrees to the Eaftward 
of vs, it is one of the clock, and to them of Forteuentura, which 

are 15. degrees to the Weſt of vs, it is but r 1. of the clocke. 

So that we haue Rules toknow the entrance ofthe Bun 

into the twelve Signes , thereby may wee alſo know his en 
. trance into the foure Cardinall oz P2incipall Signes, which 
are they that determine and end the Equinoctials and Hol 
ſticials, whereby are cauſed the foure times of the pare. And 
fozaſmuch as the generall change of times, is by reaſonof 
the Sunne. who by his comming nere, warmeth : by his re- 
maining,d2peth: with his departure, coleth and by his long 
tarrying away,. cauſethmoyffneſfe, we will ſhew the quali 
ties ol the pꝛintipall Mindes, Elements, Regions, Yu 
mours,and Ages. in one bziefe Table, and then conſequent 
ly in an other will we deſcribe the beginning, midſt and end 
of the foure times ofthe pers,aſwelin the moneths as in the 
Beauenly Signes.. 
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the Elements. 


The Table ofthe Qualities of 


hot e moylkſcoid t moyſt cold E date. 
— p 


| Qualities, "hot c D 
arts of N yeereſSummer] Spzing. { Winter, [Antumne. | 
zinciyal winds| Caſt. | Seuth. — 
Clements. | Fire, | Ay2e. | Water. | Earth. 
Regions. Taf. | Donth. | Men. Nozth. © 
4 Þumours. |Thaler. | Bloud. |" Flegme. |Pelicholy. | 
| 4- Ages. Pont. [pisfkate.] Aged. | Age. 
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The Table otthe toure times of the Yeere. 


"OY 


Times. | Beginning. Middeft, | End. t. 
Sp2ing. | ech. Aries. | Apzil. Laurus. May. Gem. | 
[Da mmer. June; Cancer. | Julp. Leo. lk. Virgo. 


lutumne. |Septemb. Libra. Octob. Scorp.| Nouemb.Gem. 
{Minter. | Decem.Capric/|Janu. Aquarius, |Febzuary. Piſces. 


* 


. CAP. V. 
Of che Moone and of her Motions 
and Properties. 


N the Chapters paſt of this ſecond part, we haus infreas 
= of the —— his — — effects, as the molt 
noble and pꝛintipal Luminarie. In this pꝛeſent Chapter we 
will intreat of the Pone, which is the ſecond Luminarie,al- 
though in the oꝛder of the Heauens ſhe is the firſt, and nereft 
vnto vs of all other Planets oz Stars: The Pwne there-- 
fozeis a round body, of heanenly ſubſtance, ſolid and darke in 
reſpect ot the Sun, hauing no pꝛoper light ot her owne, but 
I 's apt to receine light. * moned from the you : 
2 nts 
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ints the Eat, arcczding to the o2der of — 
thirteene degrees, little ha eh ow oe omewhat — 
then ten minutes, by the pꝛoper motion of the Heauen oz 


Sphere, vpon the Ares and Poles of the Zodiacke, J ſay 
mne oi teſſe, becauſe that auer and beſide the moning ot her 
Deferent oꝛ Circle, which is moued enery dap the afozeſaid 
chir terne degrees, and ten minutes, almoſt eleuen, ſhe hath an 
, Epicicle , where the Pone is fixed : at the motion whereof, 
ſometimes ſhee is moned moze ſwiftly, and ſomotimes moze 
flowly : NeuertheleCe, accs2ding to her ſelfe motion, thee 
maketh her courſe in ſeuen and twentie dayes and almoſt s. 
houres,and haning na light of her owne, ſhee is lightned of 
the Dunne, as manikfeſfly appeareth hereby, that being in 
Coniunction with the Sun, oz niere vnto him, we ſe& her not 
Ughtired, becauſe the light which thee then recetueth, is one- 
i her vppermoſt oꝛ higheft part, whereby the directly behol 
deth the Dun, foꝛaſmuch as he is in the four th Heauen, and 
tein thefirlt. And departing from the Sun by her pꝛoper 
moning, the Sun remaineth on the Weſt part. Chen toward 
chat part we begin to ſe a little of the part ot the ne light 
ned, and lo moze and moꝛe v little and little as ſhe departeth 
further from the Dun. And at this time ſhee hath her homes 
. 93 cozners toward the Taff, betauſe the Sun is in the Weſt: 
during this time alſo, ſhe is ſaid to increaſe, oꝛ that the goeth 
increaſing vnto the oppoſition which wee ſe by the part of 
her, which the Dun directly beholdeth. And ſo wee ſee her al- 
together lightned, and call it the full Pwone.” Then paſſing 
rom the Oppoſition,ſhe commeth nerer the Sunne vy little 
and little, being darkned and hid from vs, and lightned onely 
by her higheſt part, and this time is called the decreaſing 0} 
Wayne of the Pone. Chen alſo hath ſhe her hoznes toward 
the Melt, becauſe the hun is in the @aft:and this vntill ſhæ 
turne againe in coniunction with the Sun; aud that wee ſee 
her not lightned at all. | 
- The Sone is leſſe then the Starres 02 other Planets, er 
tept Mercurie, and leſſe then the Earth, And — 
5 me 
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frme the confkrarie;ſaying that it is w2itten in Gene ſis, that 
God made two great lights, the greareſt, to give light to the 
day, & the leſſe to lighten the night (as Dauid alſo affirmeth.) 
To this J anſwere , that the Poone being neercft vnto the 
Earth, appearefh vnto vs greater then ſhe ſhould doe, if che 
were farther diſtant from vs. And although thee bee great ol 
light (receiued as wee haue ſaid ) and bigge ofbodie, vet is 
che not great in reſpect ofthe other Stars. And therefo:e the 

woꝛds of Geneſis afozeſaid,may be vnderſtaod fo be ſpoken 
inſuch manner and phꝛaſe, as Holy Scripture often vſeth to 

humble and apply it ſelfe ts the weaknelle of our vnderſtan, 

ding, and groſeneſſe of our ſences. 


Crap. VI. 
Ol cke Coniunctions and Oppoſitions of the Sunne 
and the Moone. 


12 Dun and the Sone are moned vnder the Zodiacke 
with diners Motions. The Boone with a ſwifter Moti⸗ 
on then the Sunne followeth him, ouer taketh him, and goeth 
befoze him, vntill ſhee place her ſelfe in Diameter with him. 
And when the hath thus ouertaken him, ſo that they are both 
in one ſelfe ſame degree of the Zodiacke, then is the Coniun⸗ 
ttion. Then departing from him, and being in equall degrees 
of the Signes oppoſite actoꝛding to the Diameter, is the Op⸗ 
poſition. To know the time of theſe Coniunctions and Op- 
poſitions , is very p2ofitable and neceſſarie fo2 Pariners. 
Theſe times may be knowne in two manners: One wap,by 
by the Ephemerides oꝛ Almanacke, oz other Tables, oꝛ Lu- 
narie Inſtruments. And by theſe meanes is knowne pꝛeciſe- 
+ ly the day, houre, and minute of the Coniunction and Dp- 
poſition, Jt may likewiſe be knowne by the Rules of Com- 
putation, which are the Rules that are knowne by memo2y, 
although not pꝛeciſelp, as by the Bookes afoꝛeſaid. And 
here is to be vnderſteod, that from one Coniunction to ano- 
ther, accozding to the halfe 4 of the Dun +» hr 
3 ere 
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there paſeth 19. daves twelae houres , and foztiefoure mi. 
nutes. And conſequently from Coniunction to Oppoſition, 
and from Oppoſition to toniunction, the halfe tyereof,which 
is feuricene dapes, eighte&ne houres, and twentie two mi. 
nutes. To know theſe Coniunctions by Rules of computat; 
on, is pꝛeſuppoſed to know the Golden number, and by it 
the Concurrent o2 Epact, 

The Golden Number, is the number of nineteenc peres, 
In which time the Coniunctions of the Sun and the Pone 
make all their varieties in the times of euer p pere : ſo that 
if the Coniunction were the elghteenth dap of March in the 
piere 1609. from this pere in the nineteenth pere follow. 
ing, which ſhall be in the x verre 1628. the Coniunction ſhall 
returne to be at the eighteenth day of March. It was ftrſt cal: 
led the Golden Number by the Egyprians , who firſt found 
the ble thereof, and ſent it to Rome wzitten in Golden Let 
ters. To find this number, it is needfull to know his rotes, 
which is this. In the verre that Chꝛiſt our Lo2d and Rede- 
mer was bozne (whereby wee make this account) the Gol- 
den Number was the number of ane, which was the pore of 
the ret oꝛ beginning: e the firſt yere of the birth of Chꝛiſt, 
was two of the Golden Humber: ſo that iopning to the 
peres ol our Loꝛd, oneof the rot oꝛ beginning, and from all 
take awap the ninetine, then the reft ſhall bee the Golden 
Number. And if pou de ſire to make computation by ane: 
rer rot, take fo2 the rot the pere of 1500, when nine lene 
was the Golden Number, and in the pere of 1501. did be- 
gin one of the Golden Humber, and ſo conſequentlp, euer tas 
king away the nintene, 

This pꝛeſent yere 1615. wee haue 2.of the Golden 
Humber. and in the ptere of 1616,we ſhall haue 2. 

The Golden Number being knowne, it is neceſſar ie fo: 
this computation of the Mone to know the Concurreut, o 
Epacc. The Concurrent of enerie pere, is the number of 
the dayes palled of the Coniunction of the Pone, at the be 
— Match. And theſe grow of the difference * — 
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Solar peere to the Lunar: As the Lunar peer hath 254. 

dayes,and the Solar vtere 365, ſo haui pere eleuen 

dapes of difference, which are added p vntill they 
come to the number ot thirtie, and paſſing thirtie , thoſe that 
doe paſſe, are of the Concurrent. 

The number of the Concurrentofenery yereis found in 
this manner. 

And the better to beare it in memozie, pou muſt imagine 
ther places, and theſe commonly are aſſigned on the thumbe. 
As the firftplace at the rot ot the thumbe , the ſecond in the 
middle topnt thereof, and the third and laſt in the toppe ofthe 
thumbe. Then in the ſirſt place put ten, in the ſecond twen- 
tie, and in the third thirtie. Then by the oꝛder of theſe pla- 
ces ſhall bee counted the Golden Number:as one in the firſt 
place, two in the ſecond , and th:e inthe third, returning 
loure to the firſtplace, ec. vntill the Golden Number of that 

peere.fo2 the which the Concurrent is ſought. And the num 

ber ofthat place where the Golden Number endeth, mult be 
ioyned with the number of the Golden Humber, and that 
doth amount thereof ſhall be the Concurrent, ſo that it paſſe 
not thirtie, but if it paſſe thirtie, then that, that is moze then 
thirtie, is the Concurrent of that pere. 

And here is to be noted, that the pa res at this tomputati⸗ 
on of the Mone, begin at the firff day of March, and lat vntil 
the laſt day of Febꝛuarie, ſo that this pꝛeſent pere 1615. by 
tomputation ot the Golden Number, we have 1. which ac- 
counted by the ſaid plates, endeth in the fir place, which is 
10, the ſame topned with the Golden Number of 1. makes 
11. which being leffe then thirtie, the ſaid 11. is the Epact 
o2 Concurrent of this pꝛeſent peereofour L od, a thouſand 
ſir hund2ed and fiftcene, . 

Likewiſe this number of Epact oꝛ Concurrent is found 
in multipiping the Golden Number by 11. and deviding 
the ſumme bp zo. then that remaineth, is the Cpact oz Con- 


current. 
F 4 The 
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The Concurrent being thus knowne, then to know the 
dayes of the is neceſſarie to know thꝛee numbers; 

the firft, is oncureent, the ſecond , the number of the 
Poneth in which von are, beginning at March: the third, 
the dapes paſt of the ſame moneth. And topning theſe ths 
numbers, if they come not ts 30, ſo many dayss olde is the 
Sone. And ik they bee thirtie, it is the Coniunction. And 
if they palle thirtie, they alſo that paſſe, are the age of the 
Moone. | 

This is vnderſtood in the Boneths that haue one and 
thirtie dapes , foꝛ in them that haue onely thirtie dayes, the 
Coninnction is at the nine and twentieth day, and they that 
ariſe at nine and twentie, are the age ol the Boone. As fo: er. 
ample, the ſürſt day of Auguſt, of the Epact, eleuen Moneths 
from March fire, and dapes of the Boneth, one, make in all 
eighterne, and ſo much is the age of the Bone foꝛ the day a- 
fozeſaid. : 

, Againe, the twentieth dap of September, when the E. 
pact is foure,of'Poneths , ſeuen, and dapes of the Boneth, 
twentie,makes thirtie one: and becauſe that September hath 
but thirtie dayes , wee mult take away twentie nine from 
thirtie one, ſo there refteth two dayes which are the age of 
the Boone: ſo in like manner, we mult gine to Februaric 29. 
dayes ofthe Boone. 

It followeth , that the dayes of thee Pone being 
knowne , then vnreckoning m diſreckoning backe- 
ward, wee finde fo2 example. The twentieth of October 
the Moone hath two dapes , which taken from thethirticth, 
— eighteene, then the eighteenth day was the Con⸗ 

The day of the Coniunction is likewiſe knowne by ioy- 
ning the Poneths (beginning in March) with the Concur- 
rent, and it᷑ they tome not to thirtie, then at ſo many dapes 
—2 Moneth as lacketh of thirtie, hall bee the Coninnc 


Example. 
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Example. 5 


In Auguſt ofthe moneths 6, and of the Concurrent oz E- 
pact 4. are 10, which wanteth of 30.20. then at the 20.dap 
was the Coniunction, but if it be ſo that they paſſe 30, then 
taking them that paſſe 30. from the number of dayes, which 
the moneth next befoze had, that which remaineth doth ſhew 
the day of theConiunction: As fo2 example, the moneth of 
December of the pere 1610, we had of the Epact 26, which 
added with 10, the number of moneths from March, make 
36, then ſubtract 6, the ouerplus of 30, from 30, the daies 
of Nouember, the moneth nert befoꝛe, and there remaineth 
24: then J conclude, that the 24. of Nouember 1610, the 
Pone was in Coniunction. 


— — — 


* 


| CAP. VII. | 
Ofthe Declination and V ſe of an Inftrument, by the which is 
ſound the place and Declination of the Sunne, with the 
dayes and place of the Moone. 


N the ſecond and third Chapter J haue ginen Rules to 
know the true place of the Sun, and his Declination. In 
this Chapter J will deſcribe an Inſtrument, whereby map 
bee knowne the Declination and place of the Sunne, and 
knowing by the Chapter paft, the dapes ofthe Bone , ſhall 
allo be knowne her place in the Zodiacke, and how much of 
her is lightned, and what aſpect ſhee hath with the @unne. 
This Inſtrument is in ſquare ſoꝛme, and hath by the ſides 
23. degrees and a halfe, of the which the 23. and a halfe, that 
deſcend from the middeſt do wne ward, is the Declination of 
the South Signes: and the other from the middeſt vpward, 
are the declinations ofthe Nozth Signes:Within this Qua⸗ 
d:atureis deſcribed a Circle, by the Circumference where- 
of are the twelue Signes, and their degrees ioyned to the 
Circumference : and further within, is the number of them, 
and. 
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and then their names. Set further within this, is another 
Chit; where are thetwelue moneths, with their numbers 


When to the Center of this Circle, are annered tworun 

1 the greateſt and lo welt is called the rundell of 
n. 

This hath an Inder oꝛ Shewer , in which is pointed the 
Sunne, and in the Circomference of it. are the dayes of the 
age of the Pone. In the other Circle, in the Circumterente 
thereo!, is a round hole, repꝛeſenting the Mone, directly 
from the which, is another Inder comming fozth of the Cir: 


cumference of this rundell, in which rundell are all the al. 


pects, which the Mone maketh with the Dun. 

- Þaning deſcribed the Inſtrument , tet vs declare the ble 
thereof, which is this. | 
- Firff, to find the true place of the Sunne, we muſk put the 
Inder of the rundell of the Sun, vpan the day ofthe maneth 
in which wee are, oꝛ defire to know the plate ot the Sunne: 
then in the Circle of the Signes it ſhall ſhew the Signe and 
degree in the which it is, and in like manner, reſting ſtill vp 
on the degree, loking in the Paralels that touch in the Cir- 
cumference , and p2:ceeding by that line that toucheth the 
Sun,which the Inder doth note, ye ſhallſe in the ide of the 
Inffrument,the number of the degrees of the Declination, 
Which the Sun hath at that day. 

To finde the place of the Bone, wee muſt hold the Inder 
ofthe rundell of the Sun, faſt vpon that day ofthe moneth, in 
the which we defire to know the place ofthe Pone : And ac 
counting in the rundell of the Sun, the daves that haue paſ- 
ſed from the day of the Coniunction (as J haue ſaid in the 
Chapter befo2e) and where endeth that number ofthe daies, 
if there we apply the Index of the Pore, it ſhall ſhew in the 
Circle ofthe Signes,the place where the is. And ſo ſhall hee 
appeare in the Jnſtrument lightned 82 darkned,moze 02 lefſe 
as in Beauen. In line manner, conſidering the place of the 
Sunn and the Pone, ſhall be ſeene aa ne 


a | 
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the Lines that tranerſs the Superficiall of theLunar Circle 


of the Pone. 


| 2. 
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The Alpects which the Planets to another, oz: 
whereby they behold one another, are ſiue. | 
Cdniunction is, when two Planets bee vnder one ſelfe 
fame degree and minute in the Zodiacke, whoſe Charatt is | 
 Dppoſifion is, when betwene the place afthe Planets. " 
is halfe a * are 1 en t is — ren 3 
 Trinall Alpett is when betwene the Planets ſhall b 4. "0 
\Fignes, whichare 120. degrees, and is figuredthus, GG. 
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Nuadzineaſpectis, when ont Planet is diffant from g. 
—— wg th:& Djgnes, which are 90. degrees, whoſe Cha ⸗ 
ratt is this, U | 

Sertile- aſpect is, when two Signes are belweene them, 
Which are 60.degre&s, and is maked thus, >. 

And if by memo2y pou deſire to know the true place of 
the Sunne,, without reſpect of minutes (which may ſuffi- 
ciently bie done with the Aftrolabie ) beare in memozy theſe 
numbers,9. 8. 10. 10. 11.11.13. 13. 13.13. 12. 11. Of the 
which the firſt ſerueth fo2 Ianuatie, the ſecond fo2 Februa. 
rie with their Signes , and ſo of the reft : then to know in 
what Degree the Sunne is, vou ſhall take away the dapes 
that are applyed to every moneth , acco2ding to the ſaid 
numbers of the daves , fo2 the which you defire to know the 
true place ofthe Su id in them thatremaine , in ſo ma- 
ny degrees is the @unneU the Signe, into the which it en- 
treth that moneth: And if the dayes paſtof the moneth, ſhall 
ber leſle then the daves applped to the ſame moneth, you ſhal 
ioyne thirtie with thoſe dapes paſtof the moneth, and of the 
ſumme that amounteth, you ſhall take away the dapes ap- 
plyed to the ſaid mone th, and the reſt ſhall bee the degrees in 
which the Sunne ſhall be of the Signe ofthe moneth paſt,as 
fo2 Example. 


Example. 


Ianuarie 9. The 22. of October , faking away thirtene 
Februarie 8. X that were applyed, remaine nine Degrecs 
March, 10. Y of Scorpio, where the Sun is. 

April, 10. N. 


Another Example. 
May. 11. 1 The ſixt of December, which are lefſcr 


June, 11. S then twelue, which is applyed vnto it, if we 
July, -- 13. & ioyne fire to thirtie , which are the * 
: | b 


Auguſt, *; 1. of the maneth nett afoze; then make 36. 
September. 13. und from them wee take away the r2.ref 
October. 13. m 24. ſo in 24. degres,is the Sun of the @igne 
Nouember. 12. £ of the moneth befoze, which is Sagitta- 
December, 12, F rie. L 


— 


— 


C HAP. VIII. 
Ofthe Eclipſe of the Moone and the Sunne. 


He Cclipſe ot the Sun and of the Bone, is a thing that 
tauſeth great feare and admiration among the common 
and ignoꝛant people, and to them that vnderſtand the cauſe 
thereof, nothing at all. And therefoze haue J t god to 
declare theeffects therof, . | 
The Eclipſe of the ne, is the interpoſition oꝛ being of 
the Earth, betwirt her and the Sun. And wheras the Pone 
hath no pꝛoper light of her owne,and the Earth being darke 
and not tranſparent,maketh his ſhadow on the part oppoſite 
to the Dunne: the Pone by her pzopcr motion doth paſſe by 
this ſhadow , and iseclipſed 02 darkned eyther in the whole 
o in part, acco2ding to the po2tion of her that paſſeth 
by the ſhadow. MWozeouer , (as wee haue ſaid) that one- 
ly the Hunne is moued in the Line Cclipticke , and the 
Earth beeing in the Center of the Wo2ld., the point oz 
pꝛicke of the ſhadow ſhall bee vnder the Eclipticke. The 
Boone deciineth from the Eclipticke, ſometimes to the 
one part, and ſometimes to the other, becauſe her Cccentrick 
wherein thee is moued, doth tut the Eclipticke, equallp into 
two haifes,ſo that the one halfe of the Ectentricke doth de 
tline from the Eclipticke toward the Nozth part, and theo- 
ther halle toward the South. and the greateſt Declination of 
it from the Eclipticke, is finedegrees. In that manner the 
Poone ſhall be at rio time inthe Eclipticke, but onely when 
the ſhalbe in either of the interſections, where the Eccentrick 
dothcut the ſaid Eclipticke. That inter ſection where ſhe 
pallethand goethtownrs the Nazth part.iscalled the head of 
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„the 
| Earth,in how mu 
the further it parteth from it , be- 
commeth ſharper and ſharper,vn- 
till it come to a point: ſo that the 
ſhadow of the whole Earth is py- 
ramidally ſharp : and as the 
Mone is lefſe then the Earth, pet 
(although bis ſhadow goeth ſharp 
ning) it ſutficeth to eclipfe the 
Mone, il ſhee paſſe by the middeſt 


| | The Eclipſe of the vun is the 
interpolition of the Pane betweene vs and the dunne, asif 
ä 

being a darke bodie motion ouer- 
take the Ganne, ten putting her ſlfe betweene him andvs, 


3 
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the conerothhim in part ez in the whole: und dis is the E⸗ 
tlipſe ofthe Sun : as the wunne allo goeth euer viiber the E- 
cliptikos, af that time that hee commeth to the head 63 tayle 
of the D2agon , if then the Mone make confunction with 
him, Wall de the Eclipſe of the Sunne, fozaſmuch as they are 
De Eclipſe ofthe San carmot be bninerſall in the whole 
Earth. Jſay, vnto all them that may ſee the Sun at the time 
of the Scliple, as is the Eclipſe of the Pane vninerſall. Foz 
if the Menne haue one part ectipfed, all that may ſee here, ſhal 
fee her eclipſed: But the Sun ſome may ſee al wholy eclip- 
ſed, and other in part, v2 other alſo not at all eclipſed: and 
this all at one delle ſame time. Che cauſe whereof, is the di- 
nerlitie of the aſpect, which is, to ſee the Ponein the Zo- 
_diacke out of her place, as if the Sunne and Poone ſhould 
make coniunction in the beginning of Aries, and inthe head 
ofthe D2agon, they that then ſhonld be in the Equinoctiall, 
an ons deem 

e ir Z , they d ſee ne 
hide all the Sunne. | ö 

And they that would be in the Noꝛth Climates, chould ſc 
that the Poone hideth oꝛ darkneth onely the South part of 
the Sun and not all: againe, they on the South part, ſhould 
fee the Poone hide the No2th part ol the Sunne, and not all: 
and if at the time of the Coniunction, ſhee haue a litile paſſed 
the head of the Dꝛagon, o2 lacke a little to come to the tayle, 
lo that ſhe be in the Hoꝛth Latitude, they that then Could be 
in the Nozth Climates , ſhould ſee the Povne eclipſe all the 
Sunne, and they of the Eguinoctiall ſhould ſee onely the 
No2th part of the Sunneeclipſed , and thep-vf the South 
ſhould ſee him nothing at all ectipſed : ſo that wh the 
Eclipſe ofthe Sun ſhall be totall oz particular; it. t bee 


bninerſall inthe whole Earth. 

And note, that fo2the quantitie of theſe Eclipſes, the Aſro- 
nomers divide into tibelue equall parts, aſwell the Diame- 
ter ol the ann, as of the Poone, and theſe parts they call Fi- 

| _ - gures;. 


* 
* 
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conered by the ſhadow 
, my the Diameter of the Sunne, 
which r e) Pincts ſal 
be ſaid to be Eclipſed: as if 6, the halte, if 3. a quarter, if 4, 
1 _—_ part, if . quarters, i 8. two Terces | 

2 A V . any er then the Poone, 
— vet at ſometimes the Moone leemeth 
mt n= greater then the Þun:and this ſhalbe 
= when the Sun is in the Auge of the 

Sf @Eccentricke,and the Poone in the op) 

r ene of the Epicicle. 
eth, he may 
be all eclipſed... Sometimes alſo the 
- Pooneſeemethlelle : this is when the 
Sun is in the oppoſite of the Auge al 
the Eccentrick, and the Poone in the 
Auge of the Epicicle: then although 
we ſhould ſe the center of the Moon 
in the Center ofthe un, thee cannot 
hide him all wholy , becauſe the Sun 

ſhall appeare greater. 

Ok this that wee haue ſaid, it fol- 
loweth, that all the Eclipſes of the 
Hun, muſt of neceſtitie be in the con 

| & and * Eclipſes of the 

Boone in the Oppoſition; whereby 
is inferred, that t the eclipſe ofthe Sun 

in the death of Chꝛiſt our Redeemer, 
was not naturall, but miraculous: 
| fazalmuch as then was 15. dayes il 

the Moon, at which time the Poone 
is at tys full and farre dilkant from the Sun, and could not 
eclipſe him. zn like manner is is be noted, that to ſe the C- 


—_— they of the Sun mult bee in the day, and 31 


8 


and 
dN ray} — accozding ta the Puncts of 
ofthe Earty 


— — 


Pane inthe night. And whether the. Contunctionbee in the 
night, oz — the day, the Affronomers make 
none accou 


— — 
= ws 


; CAP. IX. 
Of Time, and of the Definitions thereof. 


| Drier row as hitherts we haue intreated of the monings 
of the Dunne, and ofthe Mone, and how all moning is in 
time, (fo2 that nothing may bee moued in any inſtant oꝛ ont 
sf time) it ſhall bee conuenient now to declare what thing 
time is, and info what parts it is denided. 
Time (as ſayth the Philoſopher) is a meaſure of mouing, 
acco2ding to firſt and laſt, o2befs2e and after. Although 
by Accident (as Armandus hath ſubtilly defined) Time may 
bee a meaſare of reſt 02 quietngſe : as meaſures of habites, 
are meaſures of pꝛiuations. O: Time may bee a meaſure of 
the mouing of the ſirſt moneable.called Primum mobile, and 
tauſe ofgeneration thereby, aud of cozruption by Accident. 
Time hath the limits, that hath the Wlozld , and as the 
Wold, ſo is it the cauſe ofthe moning ofthe Heauens, and 
began when God created the Heauens, and ſhall end when 
the Woz2ld ſhall haue an end, as the Holy Scholes of Di- 
uines teach vs. It is aſſigned to bes within the Heauens, 
fozaſmuch as without them is neither Time, noꝛ any natu- 
rall place. All the time ſinct God created the Mold, vntil it 
fall haue an end is called Seculum, (that is) a Mold, oꝛ an 
age ol Lime. Al beit the woꝛd Seculum in another ſente, may 
bee extended farther then the durabilitie o2 continnance of 
the Wozld,and this in Holy Scripture is called Se culum ſe- 
culi, that is, the Moꝛld of the Wozld : o2 Secula ſeculorum, 
which is as muchto meane , as the Wo2ld of the Ulozlds 
to tome, which fignifieth Eternitis , o2 everlaſting Wozld 
vithout end. Likewiſe allo, Seculum is taken foꝛ the ſpace of 
an hundzedp&res , whereby in olde time certaine plapes 


were called Seculares, becauſe * were celebꝛated 9 a 
| uns 
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hundꝛed to a hundꝛed pres. Che Pope Paul the Third af 
that name, commanded them to ve ed in Rome, in the 


vtert 1536. which was the pere in the which the Seculum 


ended, and began a new Seculum. 

And as in time are diners monings , fo hath it diners 
meaſures,whercof ſome are greater, other leſe.Zhe greateſt 
meaſure of time, is a reuolution of the Heauens, Whichis- 
llowly moued, and the pꝛintipall 92 chiefe cf theſe, is that the 
Sunne maketh : which we call a yere. The leſſe meaſure, is 
the moning of the ſtrſt moueable, which moueth moſt ſwiftly: 
and this meaſure wee call a dap. And foꝛaſmuch as there 
is variation in the greateſt meaſures, we will in the Chaps 
ter following intreate of the pre, and. of the diueriitic 
thereof. 


Cu AP. X. 
Of the yeere, and of the diuers beginnings and 
reckonings, or computation had thereof in 
8 time. 


12 are thate differfces of the perres, as the great yere; 
called Annus magnus, the Solar peere, and the Lunar 
peere. The great peere is the ſpace ot time, in the which all 
the Planets returne to the place, where they had beeneſome 
time befoze. As if they all had beene in the beginning of A- 
ries, and had begunne their courſe from thente, and ſhould a· 
gaine all returns thither, then ſhould be the great peere. 

By the deſcription ot other, the great peere is, when the 
eighth Sphere iopntly with all the Auges, make one perfect 
reuolution at the mouing of the ninth Sphere. And this ſhall 
be in the ſpace of 49. thouſand peeres. 

The Solar peere is a reuolution of the Sunne, carried by: 
the pꝛoper mouing of his Heauen vpon his Axis and Poles of 
the Zodiacke, ending where it beganne, and returning ans- 
ther yeere by the ſelle lame courſe, as the Poet Virgilaffir 


meth.. 
Azque N 


— 
— 
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Atque iu ſe ſua per veſtigia voluitur annus, 
That is to ſay, the peere turneth againe to himſelfe by 
his owne pꝛoper lteps. 2 
Che Egyptians lacking the vſe of Letters, and hauing the 
fame conſideration, painted the peere like vnto an Adder, 
her owne tayle: and hereof was a Ring called Annu- 
lus, as it were Annus (that is, a veere) becauſe a Ring tur⸗ 
neth round in it ſelfe, as doth the yeere : Df the quantitie of 
this peere were diners opinions and computations among 
them of ancient time. The Arabians and Perſians accounted 
it regularly by twelue Pones, which are thꝛee hundzed, fifty 
fouredaves. Romulus gaue to his peere tenne moneths, be- 
cauſe that time ſufficeth to a woman to bꝛing foꝛth her birth, 
and alſo/fo2 that during ſo much time, it was notlawfull fo; 
a Widdow to marrie after the death of her Huſhand. Numa 
Pompilius added two months, ts make it vp twelue months 
in 350. dayes, Which was the moft ancient peere of the 
Hebrewes, agco2ding to the which they account at this dap. 
The Greekes and Egyptians confldering the courſe of the 
Dunne, made the veere of thꝛee hundꝛed, ſirtiefine dapes- 
then by the commandement ol Iulius Cæſar (whoſe oder we 
nowobſerne) were added ſire houres, to the end fo make 8- 
quall this number of dapes with the courſe of the Sunne : 
and hereof the Biſertile oꝛ Leape yeere had his beginning, 
fromfoure to foure peeres. But toſay the truth, they erred, 
— by lome what to much, and the other by ſomewhat 
to little. . h 
— veere containeth 365. dayes, 5. houres, and 49. mi⸗ 
nutes. 
Likewiſe at the firff, the peere had diners beginnings: Nu⸗ 
mi Pompilius began it from the Wlinter Solſticiall, becauſe 
that then the Sunne beginneth to riſc towardes vs, as Ouid 


afkirmeth in theſe verſes. 


Bruma noni prima ef, vet eriſque noni ſſima Solis, 
Principia capiunt Phæbus & Annus idem. ö 
133 Thich 
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unde map be thus Englithed. 
Btume is che fitſ ef the new yeere, 


And laſt day of the old: 
The Sunne and yeere beginne at once, 
As Ouid hath vs told. | 


Romulus began it at March, at the Equinox ofthe Spꝛing, 
becauſe that then all things reuiue and flouriſh : And by the 
opinion of the Diuines, it ſeemeth god reaſon to beginne the 
vtere at March, betauſe the Moꝛld was created the 25. of the 
Kalendsof April, which is the 18. of the moneth afozeſaid, 
Likewiſe God ſpeaking of this moneth to the people of Iſtael 
ſaid vnta them: This ſhal be Þ firſt of the months of the pre. 
The Arabians beginne from the Summer Solfficiall, whoſe 
opinion is, that the Sun was made in the Digne af Leo, ©/ 

ther begin the ptere in September, about the Equinoctiall of 
Autumne,as doe the Iewes, reſting in the authoꝛitie of Gere. 
fis, where it is witten thus:Let the Earth bꝛing fo2th grant 
hear ba, ta haue fruit agreeable to their kind. et. And becauſe 
Antumneis a fruitfull time, they began from thence to ac 
count their yeere. The Greekes, Perſians, and Egyprizns 
attouiit it from October. The Chꝛiſtians, fome from the 
Fncarnation of Chaift, other from his birth, and other from 
the firſt day of Ianuatie. 

In like manner is great dinerfitie in beginning the num 
ber of peeres, which we call zra, that is the date. Che Greeks 
began their date from the death of great Alexander. The E- 
gyptians from the death of Nabuchadnezar. The Perſians 
from Geſdargit. The Arabians oz Moores from þ pzeachingof 
Machomet, whowas after the birth of Chꝛiſt 626. peeres.£- 
ther alſo from the Romane Emperozs. The Chailtians be- 
gan the account of aur Saniour Jeſus Chzilt co. peeresaf- 
ter his birth, as w2iteth Cardinall Cuſanus. And hereitſhal 
not bee from my purpoſe, to ſhew how iuſtly and rightfully 
was commanded by Don Iohn King of Spaine the firlf of that 
name, that in the Courts and Parliaments, wyich hee wy 
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bebe, 2 the dates that they har 
begun from __ wy . Tributes mos 
ther payments ſpe and P7:iniledges, 
tonldno moꝛe put the date of the Emperour,fs; as much as 
the day in the which the Sonne of God becams man, and 
was bozne by the bleſſed Uirgin, was ſs excellent a thing, 
and moſt woꝛthie to bee had in memozie. So that in Spaine, 
ſince that time, in al cõmon Waitings,the date is made from 
the Natinitie of our L oꝛd, beginning there the firft day ofthe 
ptere, and commonly the firſt day of Ianuarie: ſome Aſtro- 
nomers begin it the firſt of March. 

We haue in this Chapter intreated ofthe greaf peere, and 
of the Solar pere with his quantitie, beginning and date. 
In the Chapter following, wee will intreate of the Lunar 
piere, which we call a Poneth. 


'Cnap, XI. 
Ofthe Moncth and of his differences. 


Onſidering the Poneth abſolutely without hauing re- 

pect to the Solar ytere, it map bee called a p#re attoꝛ⸗ 
ding to the diniſion we haue made in the Chapter of the yere. 
Foz it is a renolution of the Deanen of the Pone which 
moneth flowly in compariſon of the firſt heauen. And if wee 
confider the Ponethas part of the verre, then is the name of 
a Poneth moze pꝛoper vnto it. o/ this wozd Menſis, in La- 
tine is deriued of Menſura, which fignifieth meaſure. And fo 
the Poneth and yere referred to time, all map bee called 
Poneth,foaſmuch ag all is the meaſure of time, as we haue 
touched in the ſaid ol the piere. 

The Moneth is to bee conſidered in two manners, eyther 
(as it is) part of the Solar ptere, oꝛ is cauſed by the courſe of 
the Pone. The Poneth that is part of the Solar yerre, is 
that which at this day wee bie. And into twelue of theſe 
Apo Mey — the yeere diuided, as — —_ 

May, une, luly, Auguſt, September, October, Nouember 

December. yr 6 3 They 


* _ 


They are ger Sn —— dayes. 2 September, 
and Nouemberhane thirtie dayes, all the other hane thirtie 
one, exceptFebruaric , which hath twentie eight, and when 
the Biſextile o2 Leape peere is, it hath twentie nine. The 
names and numbers of theſe Poneths were aſſigned at the 
will and pleaſure of men, and the cauſe why they haue re⸗ 
mained ſo long time, is the authozitie of the Emperours, 
that oꝛdamned them foꝛ the common people, who accepted 
them by the Romane Church, which admitted the vſe of the, 

The Lunar Poneth hath two conſiderations. The one 
is the time which the Mone tarrieth, from that ſhe commeth 
fo2th from one point of the Zodiacke, vntill ſhe returne thi- 
ther by her pꝛoper mouing;and this is called the Poneth of 
the Peragration,in which renolution ſhee ſpendeth twentie 
feuen dayes,and almoſt eight houres. The other conſiderati- 
on is, hauing reſpect to the time which the Bone tarrieth, 
from that ſhe is in coniunction with the Sun, vntill another 
toniunction, and this is called the Boneth of Conſecution, 
and is moze then the month ofthe Peragration, by 2.dayes, 
foure houres,and 44. minutes: fo2 the Sun and the Boone 
being in coniunction vnder one point of the Zodiacke , and 
mouing both by their pꝛoper motions toward the Eaſt , as 
the mouing of the Woone is ſwifter then the mouing of the 
Sunne,the leaueth him behind. 

And when the hath ended her BonethsfPeragration,ſhc 
returnethto the point from whence ſhee departed, and not 
finding the Sun there(becauſe in the mcane time the Sunne 
of his pꝛoper motion hath gone almoſt 27.degres)the Bone 
paſſeth from this point, and in the ſaid two dapes, foure 
houres, & 44. minutes, ouertaketh the Sun, eſo commonly 
hath this Poneth of conſecution, 29. dapes, 2. heures, and 
44+ minutes: So that whatſoever is ſaid of the Lunar 
Boneth, is to ve vnderſtod of this Poneth of Conſecution, 
which all they vſe that account by Pones: as doe the He- 
brewes, Arabians and Perſians. | 


The Pariners ought not to neglect this Computation, 
, becauſe. 
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betaufe it is tonuenient fo: them to know the Tides, and o- 
ther Etkects, cauſed by the Aſpects of the Sunne and the 
Pone , fo2 their Aſpects doe cozreſpond to the parts of this 
moneth, as the Coniunction to the beginning, the Oppoſtti- 
on to the midde{t,and the Nuartile Aſpect to the quarter, and 
ſo of the other. Like wiſe in this moneth, is confidered the ils 
lumination ofthe Bone, and the dayes that the light faileth 
her: ſo that neyther by dap no2 by night we may ſe her: fo 
being burnt vnder the beames of the Sunne, the time that 
ſher is ſo,is called Interlunium (that is) the change 82 hiding, 
which is ſometime moꝛe, and ſometime lefſe. When the 
Coniunction ſhall be from the beginning of Capricorne bn- 
till the end of Gemini, and the Pwne hath No2th Latitude, 
and her moninglwift : they ſhall the New Sone ſone bee 
ſeene, and ſo ſhall the Interlunium bee butlittle. And when 
the Coniunction ſhall be from the beginning of Cancer, vn- 
till the end of Sagitrarius , and the Pone hath South Lati- 
tude, and her moning flow,the longer will it bee oz the New 
Pont ſhew her ſelfe-to vs, and certaine.of the cauſes con- 
turring, and not all, fo ſhall the Interlunium bet in a meane 
betweene both. There is alſo another month, which is c al⸗ 
led the month of Apparition, which conſiſteth of 28. dayes, 
denided commonly by fonre wetkes, each werke containing 
ſeuen daves, foꝛ fonre times ſeven is twentie eight. ot᷑ which 
ſoure werkes the firſt is counted from the firff appearance 
of the fill the ſenenth day, and ſo fo2th from werke to 
werke, ſo as the fourth wirke endeth at the twentie eight, in 
which actsunt the odde heures during the Pones abode 
vnder the beames of the ©. when ſhee is ſaid ta bee combuſt, 
are not reckoned. 


— nn nn 


Cu Ap. XII. 
Of the Wecke. 


he Merke is a time of ſeuen dayes, the beginning 


' 4. whereof is aunday, and ſo did the le es count their 
G4 fit ſt 
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firlf day, ſaping ping Sabati, ſecunds Sabari, (thatis) the 
firft of the Sabbath, the ſecond of the Dabbath, ec. fo the ſirt 
of the Sabbath,andthen the @abbath:the Romanes, that cal- 
ted the Planets Gods, fo2aſmnch as the Sunne was pzin- 
tipall among them, called their firff day, the day of the Sun, 
theſecond of the Mone, the third of Mars, the fourth of Mer. 
curie, the fift of Iupiter, the ſixt ol Venus, the ſeuenth of Sa. 
turne. The Chiſtians ſolemnizing the Sundap, began their 
account from it, as on ſuch a day our L oꝛd was boꝛne, on ſuch 
a dap tze roſe: and on ſuch a day he ſent the holy Ghoft vpon 
his Apoſtles, et. they alſo account the dapes of the wirke fo; 


' Ferias, 


CAT. XIII. 
Of the Day, and of the Nigbt. 


= Day is of two ſo2ts,as the naturall day, and the arti- 
ficiall day: the naturall day, is the ſpace oftime, where- 


in the Dunne is carried by the firff moueable about the 
Earth: from the Peridian to the Met, and from the Weſt 
under the Earth, comming to the Eaſf , and from thence re- 
turning againe to the ſaid Peridian : and in this time hath 
the Equinsctiall giuen one whole turne and moze, ſuch part 
ok it as toꝛreſpondeth to the p2oper mouing of the Sunne:0; 
otherwiſe, the naturall day is a Circle deſcribed with the 
Center of the Sunne, at the mouing of the firſf moneable: 
the Romanes began this naturall dap,from midnight, and en⸗ 
ded it in the midnight following, and ſo we account it foz fa- 
tung dapes, and from enening to enening , in celeb2ating of 
Feſtiuall dayes : the Athenienſes began it at the Sun-ſet,oz 
going downe of the Sunne : the Babylonians, at the rifing of 
the Dunne: the Vmbrians and Ethuſcos, from the midday, oʒ 
none, and ended it the none day following. In this manner 
doe the Aronomers begin it, and find that the day ſhall ever 
beginne at one ſelfe ſame houre fo2 the qualitie of the Peri 
dians. And if they had . the 
Ante, 
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dune, it bould not be euer at one ſelfe lame houre, becauſe 

the Sunne riſeth and falleth at ſome times ſoner , and at o- 
ther times later: and ſo ſhould the beginning of the day bee 
bariable:it is to be vnderſtad, that when we commonly ſay, 
at the tenth Day of ſuch a Poneth, the ſame tenth Day doth 
end the ſame Day at none, and the houres that run from 
that nonetide foꝛward are of the elenenth day, ſo : and doe 
the Aſfronomers account them. 

The Day artificiall, is a part of the day naturall, and is 
the time that the Sunne tarrieth from that it ariſethi in the 
Eaſt, vntill it fall in the Meſt: and the night is that part 
thatlacketh oꝛ faileth foꝛ thenaturall Day, which is the time 
that the Sunne tarrieth from that hee hideth himſelfe in the 
Meſt, vntill hee returne to are in the Eaſt: and ſo the 
Day artificial and the night \ mike one naturall Day: and 
acco2ding hereunto, it is wzitten in Genefis , that of Gue- 
ning and Pozning was made one Day. IGdorus defining this 

| artificiall Day, ſayth, that the Dap is the pꝛeſence of the 
Sunne, oz the being of the Sunne aboue the Earth: as it is 
night vnto vs when he is vnder it. Oꝛ otherwiſe, the night 
is the ſhadow of the Earth, extended diametrally oppoſite 
ts the Sunns. The quantitie and differences of theſe dayes 
artificiall, and their nights, and how they increaſe and di⸗ 
minilh, we haut largely declared in the firſt Chapter. 


——_ 


Cray, XIIII. 
Of Houres. 


A S there is two differences of the Day, as the naturall 
Dap and artificiall:ſo is there 2. differences of houres, 
as houres naturall , which co2reſpond ts the naturall Dap, 
and houres artificiall , which cozreſpond to the artiſiciall 
Day: Hora oz Ora is a Greeke name, and ſigniſeth end. 
And ſo ſay we Ora Maris, fo2 the end o2 bzimme of the Sea. 
oz the liſt oꝛ edge of apparell , as ſayth Iſidore in his Etime» - 


togies: the houre naturall oz equall , is a 24. part 2 - 
2. 


dap naturall, and is the time paſſing fiftene degrees of the 
Equinoctiall. Theſe 24. how2zes make one Paturall 
day. The Affronomers doe beginne the day at the Meridian, 
counting the houres after the oꝛder of the firft moueable, 
which is from the ſaid Peridian , in the Angle of midnight, 
where they account twelue houres, e from thence towardeg 
the Eaff, and come to end the 24. houres in the ſame e⸗ 
ridian where they beganne, and this they vſe fe2 the compu⸗ 
tation of the Tables of the mouings of the heauens. The 
Affronomers vſe the ſame in their Inſtruments, as in the 
Aftrolaby, and Dials Yozizontall,and Uerticall, and in all 
other Inſtruments foz houres. Jn Spaine alſo wee vſe 
to account theſe twenty foure in two times twelue, begin. 
ning at noon, and ending elue at midnight: and againe, 
beginning at midnight, and ending other twelus at neone: 
And to diffinct the one from the other, they call the one 
afternone houres, and the other fozenone houres, and com- 
monly wee ſay fire houres of the mo2ning,and ſire of the eue⸗ 
ning. In Italy they account them from the falling of the 
Sunne, vntill the next fall the day following. 

The Artificiall o2 tempozall houre, is a twelftpart of the 
daparke,o2thenight arke. | 

They are called tempoꝛall houres, becauſe they vary in 
the times that the dap barieth: Fs2 in the time that the daies 
hall bee great, ſo ſhall the houres: and when the daies ſhall 
bee ſhoꝛt, ſo likewiſe ſhall'the houres bee, and in like many 
ner of thenights:{s that as the Artiſtciall day great 82 little, 
is dinided into twelne houres, euen ſo the night great oꝛ lit 
tle, is diuided inte other iwelue. The Ancients dinide the 
day into fonre parts, and the night into other foure, giuing 
onto every quarter part thzee houres. At the riſing of the 
Sunne, which was the firſt houre of the firſt quarter, they 
called the firſt houre,and theehoures paſſed, they called the 
third honre, and grehoures paſſed of the dap, they called the 
fGrt houre, which was the midday oz noonetide, Alſo the 
ainth houre they named at nine houres paſt of the day, . 

: ? | t 
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the Sunne let. an going downe of the Sunne, they called the 
Enening,as faith thePoet Virgil in this verſe. 


Ante diem clauſam componet veſper Olympo. 


And acco2ding to this Computation, it is to bee vnderſtood 
that Saint Matthew wziteth : That the Labonrers came 
ts the Uinepard at the eletienth houre : whereby is meant 
the fift hour e. one houre befs2ze the Sun was ſet. And when 
wee read in @aint Iohn, The Agne left him the ſenenth 
houre, gc. By this account it was one houre after Noone, 
when Chꝛiſt healcd the Sonne of the Ruler that was diſea- 
fed in Capernaum. An like manner by theſe houres, the 
Ancients diuided the Night info fours quarters, gining 
thꝛee houres to every quarter: And in theſe foure parts of 
the night, were Souldiers appointed to watch. In the firff 
quarter, which they call Canticinium (and we the firſt ſlæp) 
they watched all: Jn the ſecond, which they call Incempe- 
ſtiuum, being the furueof midnight, the young men watch⸗ 
ed: in the third, which they call Gallicinium, of the crowing 
of Cockes , waiched the Souldiers of middle age: in the 
fourth and laſt quarter, called Matutinum 92 Antelucanum 
(that is, the ſpꝛing ofthe day) the old Son]diers watched: 
and thus is bnderffog0d , the firſt, the ſecond , and third 
watch of the Night: in like manner ought the Mariners tg 
keepe watch and war d, to avoid aſwel the peril of the Bea, 
as alſo the danger of Roners, and to dinide the night by 
quarters, after the manner of Souldiers, as did allo the 
Pariners in old time. 5 


— 


n. 
Of che making and vſe of an Vniuerſall Diall 
for the Day. 


V Hereas in the Chapter befoze, wee haue intreated 
ofhoures, and their differences, wee intend heere 

to deſcribe the making or an Inffrument gencrall, to 

e 
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the heures ofthe Day by the beames of the Sunne, which is 
done in Take a round Plate of Latine, and 
let it be called the Equinoctiall Circle , the Circumference 
whereofpon ſhall diuide into 24. equallpartes, by both the 
fides, and from the Center to euerie of theſe parts, pou ſhall 
dꝛaw a right Line: one of the which ſhall bee a Peridian: 
and in the one part of that wzite twelue, which ſhall be the 
houre.of the mdday 02 none: and in the other part, wꝛite o- 
ther x 2. which ſhall be fo2 midnight. In the higheff part, tur 
ning vpon the Center,toward the right hand, wziteone,two, 
th:e, foure, ec. In the lower oꝛ nether part, pou ſhall count 
toward the left hand, turning it vpon the Center, ſo that the 
one houre of the one part, come vpon the Line of the one 
houre of the other part: in like manner two vpon two, ths 
vpon thz& , and ſo fo2th of the other. And note that inthe 
Line of ſire at afternoone, and at the Line of the fire in the 
Pozning there remaine cerfaine round peeces,-co2ners, 03 
ends, after the manner of Aris, of the thickneffe of the ſelfe 
ſame Plate. Then make a halfe Circle of the ſame Pet- 
tall as bigge as thehalfe Circumfcrenceof the Plate, and 
of the thickneſſe of a piece of foure Ryals of Plate, 62 ſome- 
what moꝛe, euen as the Plate it ſelfe , and of the bzcadth of 
halfe a finger,if the Jnffrument ſhall be great;o2 lefſe , if the 
Inſtrument ſhall be lefſe. This halfe Circle ſhall pen gra 
duate oꝛ divide info a hundzed eightie degries, beginning at 
the one end, one, two, ther, andſofozth vntoninetie in the 
middeſt, and the like ſhall you doe from the other end vnts 
the ſame ninetie. Alſo you muff number them in the bzeadth 
of the ſame halfe Circle: and this halfe Circle hal you make 
faſt on the nether part of Þ Anſtrument, ſo that the ends there⸗ 
of may be fixed in þ ends of the Meridian Line. Then though 
the Center ofthe Plate oz Equinoctiall Circle, ſhall paſſe a 


C round Steele oz Wper of the ſame Mettall. made faſt oz ſode- 
red in it, ſo that it riſe and come fozth equally from euery ſide 


of the Plate and fourth part of the Diameter of the ſame,and 


this ſhal be called the Axis oz Arletree of the Moꝛld. Thein- 


ſtrument 


ont being thus made, ren thelt-ait.en tit in : 
Standards, o Arches 


frame, haning two Armes, (0 that it 
change betweene the ſaid Arches, bozne bp by the round p&- 
ces 02 ends of the plate, leſt thereot᷑ at the ends of the line of 
the ire houres afozeſaid, inſuch ſozt, that being thus Kaped, 
it may be directly turned. And in the middeſt betweene theſe 
two armes, beneath in the fot of them,o2 where they are pla⸗ 
ted, you ſhall raiſe a pzicke o2 point, ſo that the plate which 
ſignifieth the Equinoctiall, being perpendicular, the bzimme 
oz edge thereof may fall vpon the point oz pzicke, and conſe- 
quently the plate ſtanding plaine o2 flat , the ninetie degrees 
of the halfe Circle muſt ſhew oz touch the ſaid pꝛicke,. as ſhal 
alſo the end o2 extremitie of the Axis of the Wozld, and the o- 
ther end ſhall ew the Zenith oz verticall point. 

This Inſtrument muff bee ſo placed, that the Meridian 
Line be Nozth and South, which yon ſhall finde in this man- 
ner, In an open and plaine place, where the @unne ſhineth 
fo2 the moſt part of the day, you ſhall make a Circle with a 
paire of Compaſſes, in the middeſt whereof pou ſhall ſet a 
 St&le oz Wper ſo vpꝛight that it decline not, oz bend not, 
eyther one way o2 other, and the ſame no longer then the 
fourth part of the Diameter of the Circle. Then in the moz- 
ning when the Sunne riſeth , the ſhadow ſhall bee very long, 
and as it riſeth higher and higher, ſo the ſhadow war- 
eth ſhozter and ſhozter. Then muſt pou obſerue the time 
when the extremity oꝛ end of the ſhadow toucheth in the Cir · 
cumference of the Circle, and where it toucheth, pou ſhall 
make a pzicke. Then goeth the ſhadow ſho2ztning vnto the 
midday o2none tide, and as from thence the Sundeclineth, 
ſo doth the ſhadow increaſ e,and when it ſhall come againe to 
the Circumferenceof the Circle, you ſhall make another 

pꝛicke. Then ſhall pou part in the middeft , thc Arke that is 
betwone the one p2icke and the other, and from the middle 
picke,dzaw a right line to the Center of the Circle, and that 
ſhall be the Meridian Line, whereupon pou ſhall ſet the An- 
— GIOEN the fat of the frame of the Inſtru⸗ 
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ment. vou ſhall eta Compaile 63 Dpall, which hall Hew the 
— — s done pon. the Archesof the frame, 
and comers df the th vou ſhall turne the Equinoc⸗ 
os il, ſofas thetit pt fo much of the halfe Circle by the 
middle pꝛicke, how many degrees the Pole is rayſed aboue 
the Hozizonof that Region 92 place where you are, and 
then the ſhadow of the Wyer oz Steele thall iuſtly 
hep in the Plate, the houre;and 
what a Clocke 


it is. 


The ſecond Part: 


Here followeth the Fi of | 
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| Cu 1 * XVI. | 
Of ceneine particular Dials, Murall, and 


Horizontall. 


„ ſundzy manner and faſhions of particular Di- 
als, there are two p2incipall. Whereof the one is Ba. 
rizontall, which is placed in the Superficies of the Bozizon: 
the other is verticall,and muſt be made oz ſet on a Mall per- 
pendicular,and directly againff the South oz Pidday, from 
the true Leuant 82Eaſt, te the true Ponent oz Meſt, the 
which the Mariners call Eaft and Weff. To make any 
of theſe two Dials, you muſt dzaw a right line, and call it the 
Axis ol the Poles of the Mold, vpon the which pou ſhall 
dꝛaw an halte Circle , and dinide it in ninetie equall parts. 
And where the halle Circie is cut with the L ine of the Aris, 
mult be acconnted by the Circumference, the Altitude of the 
Pole foz the Citie oꝛ place,fs2. the which you intend to make 
the Diall. And in the point of the Circumference, where cn- 
deth the Altitude of the Pole, vou ſhall make a marke, and 
Waite there, the Altitude of the Pale: and from that point 
dzaw a right line vnto the point where you began ts account 
the Altitude of the Pole, which Line all bee called the Se- 
midiameter, oꝛ halfe Diameter of the berticall Circle. And 
from the ſame point ot thcaltitud e of the Pole, dzaw ano- 
ther right Line to the other extremitie oꝛ end of the Axis, and 
this Wall be called the @emidiameter of the Yo2izon : and 
likewiſe from the ſame point sf the Altitude of the Pole, 
dꝛaw a right Line perpendicular, vntill it touch in the Aris, 
and this ſhall be called the Semidiameter of the Equinocti- 
all. Here by is conſidered a Triangle, which hath by the ſides 
thereofthe Semidiameter of the verticall, the Semidiame- 
ter of the Bo2izon,and the Axis of the Wold; which Trian⸗ 
gle ſhall ſerue afterward. Theſe that Semidiameters of the 
berticall,theEquinoctiall and the Pozizon being found, you 
hall make the Diall in this manner. - * 
"a 


ha 
* 


Dawa risbt Line ſomewhatlong, and call it the Line of 
Contingence. This hall you cut with another Line in right 
Angles, after the manner ora Crate, which ſhall bee the Pc- 
ridianLine. Then with your Compaſle, take fromthe Tris 
angle the Semidiamster of the Equiroctiall,and of 
nelle dzawa Circle vpon the Meridian Line, ſo that the 
edge 03 bzimme of the Circle touch in the Lineof Contin- 
gence, then with a Compalle take the Diameter of the Wer» 
ticall Circle, if von will make a Purall Dyall, oz the Semi⸗ 
diameter of the Yozizon, if you will make a Þozizontall 
Drall, on aplaine o2 flat fozme. Thereſsze with ſuch Semi- 
diamecer as you deſire, you ſhall dzaw a Circle byon the - 
ther part of the Meridian Line, ſo that the Circumference 
thereof touch in the Line ol Contingence, then ſhall you di 
nide the Equingctiall Circls ints foure equall parts, and the 
quarter that is toward the Line of Contingente, hall pou di- 
vids into ſixe cquall parts. And ſetting the end of the Ruler in 
the Center ofthe Equinoctiall,and vpon euery point of them 
that dinide the fire equall partes, from thence ſhall you dzaw 
certaine right Lines, vntil they tonchin the Line of Contin- 
gence. And from theſe points of the Line of Contingence,you 
ſhall dzaw other right Lines, fo the center of the Pozizontall 
Circle, which Lines ſhall bee the dsferminers of the houres. 
And ntere vnto the Peridian Line, where it touchethin the 
Line of Contingence,you ſhal wꝛite twelne,and conſequent- 
ly toward the Eaſt you ſhall w2ite,one,two,th:&,foure,Fne,. 
fire, and from the ſixt houre , vou ſhall dzaw a right Line, 
which ſhall paſſe by the Center ot the Yozizontall Circle, e- 
qually diſtant from the Line of Contingence. Che one quar- 
ter of the Pozizontall being dzawne by the ſelfe ſame, and of 
the ſame meaſure and bigneſle ſhall you dꝛaw the other, in 
ſuch ſoꝛt that the ſame bigneſſe, that is from twelue to one, 
the ſelfe ſame ſhall you give from the twelfth to the eleventh, 
and the ſame bignefle and meaſure that is from one ta two, 
_ you giue from eleuen to tenne, and ſo fozthof the 
other. 
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© Andnote that the V03izontall Dyail after the fixt houre of 
the Euening, Wall haue the houres of ſenen and eight, and in 
Climatesfarre Noth, 9.alſo,and moze if need ſhall require, 
and confequently they muſt haue the houres of fine and foure 
of the Pozning, and in Climatesfarre Noth, tha allo: and 
muſt be ſo marked, that from fire to ſeuen may bee the 
ſame that is from flue to fire, and from ſeven to eight, the 
fame that is frem fonre to fine:alſs foure and fine of the Þg2- 
ning, as ſeuen and eight. The Dpall being thus dꝛawne in 
paper, oꝛ ona Table, oz any other thing, mult be painted (on 
a Table, oz in Stone, 93 in whatſoener pou deſire to make 
the Dyall) a Circle of the ſame bignelſe as is the Circle Þ9- 
rizontall,and in that muſt be tranſlated the Lines and Nuny 
bers ol the ſaid Circle Yozizontall. Then muſk you make a 
Triangle of Pettall,of the ſelſe ſame bigneſſe and fo2me that 
is made in the middle Circle : and the fide of this Triangle 
which is called the halle Diameter ofthe Yo2izon) muff be 
d vpon the Peridian Line of the Yozizon Dpall , ſo that 

the ſide of te Triangle (which is the Aris of the Wozld) and 
extremitic 03 end thereof, may fall in the Center of the ho- 
rizontall Dyall, and muff and ſo perpendicular, that it de- 
tline neyther to the one part noz to the other. The Dyall be- 
ing thus made, you ſhall ſet it vpon a Meridian Line, ſo that 
the Peridian Line of the Dyall may and oꝛ reſt vpon it, and 
(s ſhall the Made w of the Triangle ſhew the houre: and iffo2 
this place we deſire to knowit,we mufffir it there, and if fo; 

any other place, ſo ſetting it, wee ſhall haue acertaine 
houre:\o may we in any inſtant remote it to ano- 
ther place, and likewiſe ſet it there to 
make certaine and true de⸗ 
monſtration of the 
| haure. 


Here followeth the Figure of this 
Demonſtration. 
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Andnots,thitfu2 the Circle Uerticall, it hall not be nad⸗ 
full of moze then ue houres befo2enoone , and other fire af 
ter nan. And the Triangle muſk be firt in the PeridianLine, 
dpon che ſive that is called the Stmiviameter of the Circle 


, ee And if you will not make a Triangle of mettall, 
but th 


at a .wyꝛe of iron maygine the ſhadow, then muſt vou 


make the ſaid Triangle of palte 02 paper. And accozding to 


the fo2zmeo2 patterne thereof, make the wyꝛe of iron, and 
cauſe the lame to beſet inallſozts of Deals, as is befoze. 


— —y—-— 


Ol cke Compoſition and vſe of an Iuſtrument generall 
— __._—..... fortbehoures of the night. 


the manner and toꝛme to make two Ppals foꝛ the 
houres of the dap, meeſeemeth that fo2 the moꝛe perfection 
of this wake, tt: maul connenient heere to teach the 
making of a Dyall, tofaswe the'houres of the night, by 
the Circle, whichthet y Starces called the Guardians, oz 
the mouth of the hoꝛne doe deſtribe by the mooning of the 
firff mooneable. But is u common opini- 


f April , it is midnight when the 
| — take the beginning 
of the yeere, A will ow it,ofight to dee vaderſtosd. 


Certaineit is, that to be mi „is none qther thing, bat 
the Sunne te — — 50 — - of —_— _ ts 
enery onein that 0 ert dian, that is to him vnder 
the earth, euen as is to him mid ode — to him 
it is in that part ofthe Peridian, th eCarth. 
And in the yeere of 1545. (te b2e ont of doubt heererf) 1 
madeerperiencs with a pꝛeciſe Actrolaby, ſo that the fir o; 
fozmoff Gaarde Starre, being perpendicularly ouer oz 4- 
bonathe Ko2th-Farce,, A found in the Peridian, where the 


SE mo 8 f tuch vegro of Taurus, where- 
tis that the But being in(his dener which 
** 2 i 


on 


is at the 19. 'of A | 

dicularly ouer rre, Which the | 

and conſequently, the Sun being in fs Hinth degree ofScor- 
pio, whichisat the 22. vf OGeber the — — . — 
in the Line of the feet, and by this calculation mug bt 

when it ſbaltbee in the right 02 in the let ay in 

- Lines:\s that they mauife fly erte, hat: — 

\ at the 15. of April, when the firſt Guarde ffarre is the A ine 
ef the head, accounting a Terct oꝛ third yokt o in hatire ſo⸗ 
ner and moꝛe then they ſhonld doe. 

Bauing thus given principles fo: the- nenne pen 
ſhall pꝛotted in the making there#fas folleweth : In paſte 02 
on a plate of Latine, make a Cirtic ot ige quantity of a ſpan, 
© 82 of the bigneſſe that pou defire the Infframent o2 Dyall to 
be: then make an other Circle ſomewhat lefſe, ſa farre di- 
ſtant from the greater, that betweene the one and the other 
map be a ſpace, in the which may bee figned oꝛ marked the 
dapes and monet hs. Likewiſe ſhall you make another lee 
Cirtle, leauing ſpare to ſet the numbers ofthe dapes ofenery 
moneth. And vnder this Circle ſhall vou make another, jea- 
ting ſpace to w2ite the names of the moneths : then ſhall pon 
divide the firſt and greateſt Circle into eight equallparts, lo 
that the ninet&nth of April map bee in the hig het oz vpper- 
moſt part of the inſtrument, which is where they ſay the Line 
or che head to be, and the 22. of Oftobvt muſt be inthenether 
part. Alſo the 13. of Ianuarie in the rightarine,and in the left 
arme, the 17. of Iuly, and ſo the other dapes that doe fall to 
the other Lines, accoꝛding as they anſwere to the right aſ- 
ſenſisn of the Sun, as you map ſe in this figure. 

This being thus dinided, peu muſt alſo diuide the ſpaces 
that are betweene the one Line and the other, into the daies 
which be numbꝛed in cucrp ſpace, ſo that betweene the nines 
fenth of April, and the third of June, are fo2tie fine dates:and 
that ſpace Shall pon dinide inte fo2te five parts: and ohe re⸗ 
as the Inffcument being mall, it cannot in fo lietle ſpoters⸗ 


ele by many partes , you that bivide it ror tt, te fine 
D 3 TI f 
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| Thenans day maze betoze ther. toward theleft hand, you 

Umaake a frike, and there ſhall be the twentieth of April. 

am ſue dayes moze beſo2e, make another ſtrike, and there 

- Hall boethe twentie flue. And pet other fine dayes moze be- 

foze, which thai bo the thirtieth of April, make another ffrike 

]nerthwart bats thenethermoſt Circls, and there ſhall May 

begin: and from theſe dayes ſhall you beginne ta account the 

dayes of May from fiueto fine. And in the lal ſpace you hal 
put 6. which thall makethe 30 dayes that May hath, 


da 


=O 


22.0F OCTOBER 


And there ſhall you make another lkriks, which hail fra! 
nerſs 03 onerthwart vnts the lefle 


ga nrarke, a flower deluce b 
the 19. w. April, 5 ee ikeWilſe af 
te -2-of Ofaber, may be left ahold to handle it by. hen 
you make a Rundell fo the ſame paſte 03 Latine, o 
blames ofthe tee Cirete,without the Ciremmferencs 
of, 2 in the which pon tall 


hand, pou ſhall make the number af one. Likewiſe in the ſe- 
cond ſpace the number of two , in the third, the number of 
the, and ſo fo2th at the reſidue, vnto the other twelue of the 
day, inthe aa contrarie part of the Index. So con- 
ſequently 1. 2.3. tc. bnto the twelme of the Inder, 
which tall be the 24. houres of he natural day. 

you muſt make another pece of the 


Furthermoze alſo 
ſame ſubſtance of palks o2 Mettall in manner of ahozne , in 


fozme and oꝛder as are in Heauen, the 7. ffars, whichmake 
the lee Beare: And this of ſuch quantitie, that the firff a 
foʒmoſt Guard ſtarre may reach without the great Rondell 
coſe to the Circumference thereof, hauing the No2th Ear his 
Center, with the Center of the Inſtrument. And from this 
ſtar 02 Center vnts the firſt and foꝛcmoſt Guard ffar muſt be 
a —— Line, by the which the hozne mult bee tut niere from 
er, bnto the diſcovering oz ſhewing of the houres. 
Als 1 firft Guard to the ſecond, muſt be two parts of 
nine, of that that is from the ſtar, which fignifieth the No:th 
to the firff Guard. Againe , 2 and 9 
9 4 
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This Inſkrument thus ended, and bꝛought fo perfecti- 
on, when pon deſire to know the houre, you ſhall turne the 
Inder of the leſle rundell, in the which is witten Time, to 
that part of the great rundell, where is marked the dap in 
the which pan defire to know the houre, and directing your 
face toward the Nozth, you ſhall make the head toward the 
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— — 25. of April. And ſec 

by the hols in the miodeſt, the Star „ boldi 

in fuch | the face, — vprncg 
erence oth greater rundelLmop he ſono the Guard Gr 


, wall turns bone round about, butill it 
e Guards by 


Crua?, XVIII. 
Of the time of Tides, or rifing and falling 
2 


and Mariners to have 


enter 
andfinally, ME 
— got hart . 


Spaine. 
Therule which Martia Curtis had hereafter ſet down 
made particularly foz 9 —.— 


tothe beryhonre and minute oner al the ain agi 


by ſome expert » what Pone a fullvea 
thereat, a5 all Ha hore appppaite tothe ffs e 
Compaſſe:which done, multiply the age of the Pane by 4... 
dinide the p2oduct by 5. and to the quotient, adds thehoure 
which makes fall Sea in that place vpon the change day: if 
it excecede 12. caſt awap 12. ſo often as pon may —— the 
houre of the full Sea remaineth, andfvenery buity ſ— 
maineth vpon vour Diviſion, allow x2. minutes, which adds 
to the as if there remaine 1. adde 12. . if 2. ade 24. 
and if 3. al e 36. as fo} example. The Poone being 12. 
dayes old, I defire to know, at what houre it is high mater 
at London Bzidge: firſt, I conſider that a Southwef, oz 


No2theal Poone makes. a hie water thereat, and 3. of the 
— — 
acco N 

which is 12. by 4. and it makes 48. Then 4 draive 45, by y. 


and the quotiont in 9. and 3. remaineth , which added to 3. 
makes 12. houres, 36. *.therfoze J conclude that the Pons 
12.daiesold, the Lide is at 1 2.ofthe clocke and 36. at Lon- 
3 any place, where the like Pone makes full 
Sea. Againe, at Erith, a Melt, South-weft, oz an Eaff, No2th- 
Eaff Pone makes full Sea, and the honre app2opziate is 4. 
houres, 30. * Adeſire to know the 
houre ofthe ful Sea:firſt I multipiy 26.the age of the Pone, 
by 4. makes 104. which dinided by 5. the quotient is 20. and 
4. remaineth which is added to 45, the houre when the Sunne 
is vpon the ſaid point of the Compaſſe, eit makes 25. houres: 
18. from which J take away 24. which is 2. times »2.and 
there reFethone houre, 18. 
And the better to underſtand the increaſing and decrea- 
— the Ocean Dea, —.— ———— 
thereof, whereunto ay Mone is the cauſe 
2 and flowing, az rifing an * increaſs 92 
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the place 02 — — departed, and in this 
courle waſfteth' oꝛ ſyendeth ſo much moze then vue Naty- 
rallday,in how much her p2oper moouing is mode then the 
Sunne agaiuft thefirf® mooneable;, ſo that hee maketh her 
— — quarters of heanen, in 24. 

houres ; and foure ffths of one houre , which are the 12. 

degrees that thee goth moꝛe then the Sunne. And in this 

time the Ocean increaſethand deertaſeth twice, ſo that this 
incteaſing and decreaſing anſwereth directly ts the courſe 

7 of the Poone, wherebp itfoltoweth, that the Seaincreaſeth 
fixe hautes and one fift part, © decreaſeth other fire houres 
and one fifth. And if this day atthe twelfth houre , was full 
Dea, the low water ſhal be at the firt honreandonefift part: 
and at the twelfth hoare , and two fift parts it ſhall returne 

to be full Sea, and at the xt houre and thꝛee fifths ſhall be 

lo water againe , and at the twelſch and foure fifths of the 
other day ſhall bie full Sea: ſo that from one dap ta anothet 
the Tide doth ſho2ten foure fifths of an houre, which is the 
time that the Boone lacketh, oꝛ tatrieth mo2e then one na- 

tur all day to returne to the point from whence ſhee departed 

by the twilue degrees. whereol wee haue ſpoken, Uhereby 

it manifeſtiv appeareth, how they beguile themſelncs, that 

ſap, that the Sea increaſeth ſire houres, and decreaſeth other 
fire. Fo if it were ſo, the Tides ſhould euer bee at one ſelfe 
ſame time and houte: but foꝛaſmuch as there is moꝛe then 
24-houres by the ſaid 4. fifth par ts, thereby is cauſed the va- 
riationofthe Tides, lo that ifthis dap, the Tide bee at one of 

the clocke, te mozrow it hall be at one and 4. fifth partes, and 

the day following, at two of the clocke and thꝛer fifths. 
The Inſtrument following ſheweth what houre is ap- 

pop nate to any point of the compaſſe, and the time of high 
water very readily,the vſe whereof is as follotbeth:knowing 
— mukes a ful Sea, bing the number of the Mons 

age 


The ſecond Part. log 
ige inthemoneable Circle, to the ſame point of the Com · 
pale, and ſaving it there, thehoure that Inder then cuts, is 
the time deſired. As fo erample; Being in London where 
a South-weff,o2 a Nozth-eaft Pone makes high water, and 
the Poone fire dapes old, I deſire to know at what time it is 
full Hea the ſame day: fir I hing 6. the Nonof the Pones 
ige, tothe South-weff paint of the Compaſſe, and then J 
finde that the Inder of the O tuts the houreof 7, and 48. 
which is the time p;opoſed. | 
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poſed. | 
This increaſing of the Tides, is note- 
uer in equall quantity. In the Coniunctions and Dppoſi, 
tions, they increaſe and decreaſemuch, which the Pariners 
call high ſpzing-Tides, and the greateſt ot all, they call the 
high-ſpzings. In the quarters of the Poone ( which are at 
the 7. and 22. of the Mone, oz neere thereabout ) they in- 
creaſe and decreaſe but little: which the Mariners call Pepe 

Tides, low waters, dead waters, 82 low floudes. 


CMA. XIX. 


_ Ofcerraine Signes, which prognoſticate tempeſts, 
or faire weather. 


A Gon Pilof o Pariner ought not to beeignozant of 
certaine fignes oz tokens, which the Katurall Phi- 
loſopher defcribed of tempells : Foꝛ as they fignifie vnto 
him, ſo ſhall hee leaue his poꝛt, oz enter into it, which if het 
cannot, then ought hee with patience and hope, to tarry the 
time that God hath appointed foz him, who mooneth and 
froubleth the Seas when it pleaſeth him, and appeaſeth them 
againe at his pleaſure: lefſe hurteth and damageth the ſtroke 
Which wee ſee comming, on fozeſee, then that which hath 
firicken vs, and taken vs tareleſſe. When the Sunneriſeth 
fay2e and cleere, it fignifieth a faire day, but if it ſhew yel- 
low oz deadly, tempeff is like to follow. Againe, if at the 
riſing of the Sunne, his beames ſhew themlelnes contract 
82 gathered together, andGo2t, you ſhall haue rains: if the 
miſtes 82 cloudes make a Circle about the ume 02 one, 
how much the greater the Circle wall bee, — 


% 


Hall bs the tempel to come, and if there ſhal be two Circles, 
the empeftſhall increaſe themaze. Andif it chance, that at 
the riſing of the Dunne the clondes bs turned red. it is a ſigne 
of no (mall tempeſt. When the Dunne oz the Boone ſhall 
haue a Circle, lone toward the part where it bzeaketh , and 
from thence ſhall winde coms, if it depart, oʒ diſperſe equally, 
faire weather ſhall follow. When the Pone riſeth bzight, 
and ſhining with pure colour, you may indge it faire wea- 
ther: and if red, winde, if blacke,raine. When in the new 
Yoone , the hoznes oz cozners appeare grofle o2 great, it is 
atoken of tempeff, and if ſharpe,it ſignifieth faire weather. 
This that wee haue ſaid, is the authozity of Plinie, and 
Ariſtotle, to whom the pzudent Mariner ſhall gine credit, vn⸗ 
till he haue found other moze cortaine , epther by his owne 
experience, oz by the erperiencsof other Wiſe men, wozthp 
to bee beleeued. And euery man ought to traua ile as much 
is in him is, fo; the knowledge of theſe things, accozding 
is God hath giuen him vnderſtanding and reaſon to appoint 
the lame; and this ſhall bee wiſedome, bearing in memozy 
the experience of things palſt, to gouerne pꝛeſentip, and to 
pouide fo2 things to come. The pꝛouidence of God is ſo 
great, that depꝛiuing bzute beaſts of reaſon and vnderſtan- 
ding, he hath ginen them ſenſe and natur all inſtinct, where- 
" they map know that, that men doe buderffand by 
on. 

By this ſenfe and ſecret Inſtinct of Nature, the Ants 03 
Piſmires , with p2ouidencs and diligence , lay bp in ſtoze 
their poniſton and Egges, when befoze they fils the raine 
to come. The Swallowes alſo when they fele the Win- 
ter comming, pale the Seas. Likewiſe the Fiſhes when 
they pereoine ſtomes ts come, gee downe to the bottoms 
ofthe water , and hide them in the mudde of the Sea, And 
although. it may ſame beſide my pꝛofeſſion, to meddle with 
taining to Dinines, yet wil not J emit to ſpeake 

ſaith , as teſtiſteth Saint Marthew, 
Phariſes with the Sadduces ( to tempt him) 14 
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im fo hew them fignes (com Peanen, hee anſwered, 
| Rn hen {t {0 Evening „ pou ſay, it hall bee faire wes 
ter. decauſe the Veauen is red, and in the Pozning you ſay 
it hall be a tempeft, when yes lee that the Peanen dzaweth 
toward red de, c. They knew by that they indged of Peauey 
ts determine ot things ts come, as whether it were enill tg 
take journey, to enter the Sea,toreape Coane, tolay it a. 
bzoad , an to gather it in. I ſay, that to vnderſtand the rem 
ſon that mooued them to haue ſuch confideration of time, 
(which wee now likewiſe obſerve ) it isneceCary to knew 
that the red colour which appeareth in the Enening , figni- 
fieth the dzinefle of the ayze, whereby the matter of the groſl 
+ vapours which ſhould bee connerted into the Mater, is i 
much dꝛied, that it appeareth in manner inflamed , and is 
therefs2e red, and ſs is it not aptly diſpoſed to bee tanuerta 
into water, and is therefoze the neereft ſigne of fapze Weg 
ther. The other figne , when the heauen in the mozning 
dzaweth towardrednefſe (pet not redde ) heweth manitel 
ly,that raine ſhall follow. Whereof the cauſe is, that this 
matter is ingrofſed , becauſe this Colour cannot bee but in 
grolſe and thicke matter, which is not d2ied, and therefozeis 
not red, as the cjloudes that appeare in the Mett, in the time 
offapze Weather: but if is a matter ſomewhat troubled,and 
partly red, and is theretoꝛe a confounded matter, which ton. 
ched with the heate of the Sunne, and therewith-b;oken 
and diſperſed, falleth downe, and is connerted ints water, 
And further, as touching the ſaid troubled a3 grofſe watey, 1 
lap, that the dꝛy and ruddy part thereaf, is eyther turned into 
. de by dꝛineſſe, 02 elſe being compaſſed about, and incl 
ſed with moylt matter, is altogether comertsd into rain 
and ſo maketh tempeſt. Foz by tempeſt is meant not onely 
raine, but alſs tempeſtuous windes with water. : 
. Likewiſe it is wzitten by Saint Luke: When pon ſ#1 
5 
the winde blowe Y Feutaei ote, ec. Lo 
_ Ifiderffandihis, I ſay, the tante uf ihis in, that raint in 
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groſſed: 02 other wiſe, a clond is a groTe body of 


ſs ingroſſed, and when the clond doth ſoriſe, it hall bes a 
ſigne that ra ine ſhall ſhoztly follow, fo2 that that was ingrof- 
ſed in the cloud, ſhall ſone be reſolued infs water. Ts theo- 
ther reaſon, why then ſay, that whẽ the wind bloweth South, 
it will be hot: I ſap that that wind is hot and dzie. Further⸗ 


ß 
t ingendꝛed of moiffbapours, which both may be and are in- 


moꝛe it is to be conſidered, that the windes are ſometimes 
dzie, and ſometimes movll, yet not by their owne pꝛopertie, 


but acco2ding to the Regions by the which they paſſe. Wee 
ſe that in ſome one Region it raineth with one wind, and the 


elle ſame wind in other places diſperſeth the cloudes. The 

Nozthwelt wind is dꝛie in Spaine, yet in Libia it is very moiff 
and raynie. The Southwind in Europe, tàuſeth raine in moſt 
plsces, and therefoꝛe the Potts named it the wind of waters, 
and this wind in Paleſtina oz luric is daie. The cauſe ot this 
diverſitis is, that when the wind bloweth in Paleftins, it paſ- 
ſeth by hat and dꝛie Regions, as by the Deſarts of Africa, 
and paſſeth not by any Sea at all. But when it blowethin 
thoſe parts of Europe, it muft ofnecelſlitie paſſe by e ouer the 
waters of the Dea Mediterraneum ,02 the Leuant ea, where 
it gathereth moyſture. and cauſeth raine. The Levant 93 Cat 
wind in Malaga and Gibralter is moyff, and in Sneres De La 


Frontera, is hot as Bell. 


— — 
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CHaP. XX. 


o 


Ofthe bright and ſhining exhalations that appeare in th 


tempeſts, which the Mariners call Santelmoy 
or Corpus Sancti. 


I 


certaine 


4 25 
wars n 2 


omit to ſhew the natur all cauſe hereof , although 
imple and ignozant people, it is ac 
incertaine tempeſta on the 


Gnozance is the mother of erroꝛs, and therefoze will I not 


counted foz a 
Dea, the Pariners ſ> 
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tion thepkneeledowne vnto, and pꝛay duto, affirming that 
it is Sanreſmo that appeareth vnts them, and not contente> 
herewith, ſome ſweare that they haue ſ&ne dꝛops of græne 
war fail vowne. Other affirme, that this war is of ſuch heat, 
that if if fall from the top of the Ship, it doth melt the Rozen 
and pitch of the hatches of the Ship, with ſuch other fol 
imaginations: and therefoze it ſhall bee god b2tefly to ſpeake 
hereof,to fop the mouthes of ſuch fond and ignoꝛant perſons. 
The erhalations 02 vapo:s of the groſſe fumes o2 ſmokes 
that riſe from the Earth, are conſtrained o2 gathered toge⸗ 
ther vy the coldnefſe of the night, and the Ayꝛe, thickned in 
the firſt Region of the Ay2e, next vnto the Earth. This may 
and is wont to be inflamed 02 kindled , and if it find a bodie 
wherennto it may cleane; it abideth in that vntill it bee con- 
ſamed. ZThis fire is cleere and ſhineth , and vet burneth not. 
The Greekes call it Polyduces, and the Latines call it Caſtor 
and Pollux. It is accufftomed to appeare vpon the ſhꝛowdes, 
and oftentimes is ſtene vpon the pikes of Seuldiers, in the 
Armies of men of war, as Plinie wziteth, and this aſweil by 
reaſon of tontinuall ſmoke, as alſo by the heat of much pec- 
ple. Certaine it is, that ſmoke is none other thing then fire 
diſperſed,as flame is an exhalation oꝛ enapozation that riſcth 
in manner ofſmoke, from a groſſe oꝛ fat body, and at the time 
that it riſeth being gathered together, is conſtrained into 
flame, inveſtured with fire. This reſplendence oꝛ ſhining, is 
alſo oftentimes ſtene, not onelp in iourneping by Land, but 
but alſo in ſayling by Riners, and when it appearethonthe 
Land, it riſeth of the ſmolie that is gathered together wi'h 
the cold Ayꝛe of the night, ind on the bankes of Rivers: this 
ſmoke is gathered of the erhalations of the Mater, and con» 
ſequently, being kindled, appeareth b2ight and chining. But 
now let vs come to the Ships that ſaple by the Sea, and to 
Mariners that are accuſfomed to tẽpeſts: To them there 
foze (A lay) that that light oꝛ ſuch other lights as they ſæ, is 
Tngend2ed of the fumes and ſmokes of their Ship with the 
deate of men couched cloſe and ner? together ina —_— 


place, and when a tempeſt riſeth, the ſaidſmokeis thickned, 
p:ef together, and beaten downe by the winds in ſuch ſo2f, 
that being tofſed frem one ſide to another. it is ſet on fire by 
moning,and taketh hold ſometime on the ſhzowds, and ſome⸗ 
times on the top, and ſometime alſo in the Ponpe, oꝛ in the 
fo:eſhip : fs that fo ſ& this light, oꝛ the ſame to appeare, is a 
naturall thing, and not ſupernatural. 

When Captaine Bezerra was at Coron in the Empero2s 
Nauie, with his Company of Souldiers, he chanced to be in 
a tempeſt, and ſaw the ſaid fire of Santelmo, which ſhoztly al- 
ter deſcended ſo low, that the Captaine mightealfly come to 
it, and taking it in his Cloke, he found it to be a little dꝛop of 
Mater. Some haue thought it to be a certaine ſhining Flie, 
called Taros, which the Sea-men ſometime ſe in a calme in 
the Summer ſeaſon : and thus Santelmo appeared no moze. 
The Captaine remained aſtoniſhed at the mockerie, and the 
other perteiued it to be no miracle. Che opinion of the Mari⸗ 
ners thataffirmed it to be Santelmo, may riſe of Saint Eraſ- 
mo, Biſhop of Naples (who as they ſay) net enelpinhis life 
ume, but alſo after bis death, was a Patrone and helper of 
Mariners, that called vpon him in tempeſts. This name cf 
Eraſmo, they of Naples call Ereemo: and pꝛoteſſe of time ta- 
king away one e by the Figure sf Sync ope, remained the 
name ot Santermo. And the Spaniards, who neuer can long 
kerp any ſlrange voc able, call it Santelmo, turning r into]. 
Pet of this Santelmo, whereof the Marmers ſpeake, there is 
neyther Scripfore that maketh mention, no2 auth ozitie that 
confirmeth it. Jheare ſap, that the FrperP2eachers had a 
religious man of tõmendable life, and god tconucrſation, na⸗ 
med Fryer Pero Gonzales, bene in Galizia, and that in his 
life time, our Lo2d did certaine mir acles by him, and that 
this is hee that ſhineth and giueth light intempefts. No 
doubt but God woꝛketh miracles in his Saints, and by 
his Saints, as ſapth Dauid. But if this ſernantof God, 
was Pera Gonzales, how then ſhall hee bre Santelmo? 

Another difficultie there is, as touching this light: foz there 
8. I 2 are 
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are Wiitings of moze Antiquitie then the Law ol grace am 
ng of C Milt in fleſh, which gine teſtimonie hereof, Fo; 
the Poet Virgil in the ſecond of his Æneides waiteth, that 
this fire appeared bpon the hcadof luliu: Aſcanius : And Ti. 
rus L iuius in his firſt Boke, affirmeth, that it appeared vyon 
the head of Seruius Tullius, the fir: King of the Romanes, 

Pomponius Acticus ſapth, that Rome began to bee builded 
in the third vere of the third Olimpiades, that is, in the tenth 
pere of Ionathan King of the le wes, and from the Creatio not 
the Moꝛld 3201. yeres, and 729. peres befoze Chꝛiſt our 
Sauiour was bozne. The Rings of Rome were ſeuen, and 
raigned 244. teres. Euſebius ſayth, they raigned 246. Scruius 
Tullius raigned 44. pres. Tarquinius Superbus 25, petes 
after him. So that diſcounting theſe yeres, it Gall appeare 
clearely as Jſay. Although the yeeres were not diſcountcy, 
let them read Diodorus Siculus, an ancient Wiiter, let them 
read Plutarchus, Ariſtotle, and other old Autho2s that haue 
w2itten hereof, and they ſhall find, that if tempeſts bes nere 
vnto the Sea, theſe fires and lights appeare in them, and ap- 
peared not onely to the Gentiles, but at this day alſo appeare 
to the Turkes and Moores in tempeſts: when onely one light 
appeareth, it is taken fo2 an euill igne: And hereof ſaid Pro⸗ 
pertius thus: 

Candida fœlici ſoluite vela toto. 


And why it is an euill ſigne, this is the cauſe, that if the 
tempeſt that riſeth be great,it choketh the exhalatid, although 
pet by the part leſt traubled, it appeareth. When there are 
twolights, it fignifieth that it is ſufficient to conſame the 
matter of the tempeſt, o2 that the tempeſt beginnesth to ceaſe, 
and the grofſe humoz hath the Balferie. But ſometimes it 
chanceth that two lights appearing, there may be a tempeſt, 
and one appearing ſhal not be ſo great, and oftentimes there 
is a tempeſt without any light at all ſeene. The blind Genti- 
litie called theſe Caftor and Pollux, and placed them in Hea- 
uen in the Signe of Gemini. 

<2 | Bow 
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Now remaineth to anlwere to one abiection of the Sari 
ners, who lap that neuer man that hath fine theſe fires hath 
periſhed. To this Jſay, that many may ſie, and haue ſ@ne 
theſe lights, ot whom ſome haue bin in perill, and ſome dzow- 
ned: Notwithſfanding,no man tan afirme, that if the dꝛow⸗ 
ned might ſpeake, they would ſay that they haue ſene them. 
Therefo2s the wiſe Chꝛiſtian Mariner ought to haue acleere 
conſcience, and to call faz the helpe of Almightie God, lifting 
bp his eyes and hands vnto Heauen, and ſap with the Pꝛo⸗ 
phet, Saluum me fac, Deus, quoniam intrauerunt aquæ 
vſque ad Animam meam: Sane me, O my 
God, fo2 waters haue ens 
tred enen bnto mp 
Soule. 


Here endeth the ſecond Part. 
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CRH Ax. I. 


Of the Number, Order, and Names of 
the Windes. 


orvvs King of the Eelus Jlands o: 
lands of Vulean, was ſo greatly e- 
fo hacning reaſon and know 
\ ledgeof the winds , that they of an- 
tient time called him the God and 
Lo2d of them: with no leſſe conſide- 
| $ rationthe pzudent Mariner ought not 
LU to bec igno2ant of them, foꝛaſmuch 
as the vniuerſall benefit and commoditie of Nanigationcon- 
fiteth therein: and to Have the better knowledge thereof, 
von ſhall viderffand, that wind is a fruit ot the Ayꝛe, and a 
vaps7 ofthe Earth, the which by reaſon of his ſubtletie, pier- 
ceth the Ap2e.ftriketh it and infozceth it. Other ſay,that wind 
is Ayꝛe, moned an toſſed by the vehement influence of ba- 
- pours ot contrarie qualitie: it is in Latine called Ventus, be- 
cauſe it is vehement and violent; whoſe foꝛce is ſo great, that 
it ouerthꝛoweth not onely heapes of ſtones, oꝛ rockes, and 
eaſteth downe Tres, but alſo diſturbeth the Ayze — 8 
Earth, 
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Earth, and moneth the Seas. There are foure pꝛintipall 
winds, which come from the foure Cardinall en pzincipall 
points of the Hoꝛizon. We haue ſaid that the Peridian Cir· 
cle tutteth the Yozizon in two points (that is) in the Nozth 
and in the South , and the Cquinoctfall cutteth it in other 
two, that is in the Eaſt and Weft: and from theſe foure 
points come theſe fonre windes, whereofal the whole Strip⸗ 
ture maketh mention. Theſe foure winds , they in ancient 
time, named in this manner. That that commeth from the 
- Caff, they called Subſolanus , which wee call the Leuant oz 
Eaff wind. That whichcommeth from the South, they na- 
med Auſter, which we cal the Peridianoz South wind. That 
which commeth from the Met, they call Fauonius, which wee 
tall the Ponent oz Weff, That from the No2th, they named 
Septentrio, oʒ Aquilo, oz Boreas, Which wee call Nozth. Toe- 
nery one of theſe foure winds, they adioyned two collateratl 
winds, in manner asfslloweth: That, that is from the Cat 
toward the part of the Nozth, where the Tropicke of Cancer 
ariſeth, o2 commeth fozth, they called Vulturius:and that that 
is from thence toward the part ofthe Sonth, where riſeth the 
Tropicke of Capricorne, they called Eurus, alſs that is from 
the Meſt toward the part of the South, where the Tropicke 
of Capricorne goeth downe, they call Aphricus, and that that 
declineth to the No2th, where the Tropicke of Cancer gaeth 
downe. they call Caurus. The Collaterals of the Nozth and 
the Donth , anſwcre to the Circumferences of the Polar 
Circles, that. that is from the Ne2th towardes the Lenant oz 
Caſt, they call Aquilo, and that $ declineth toward the eit 
part,they cal Circius, that is from the Houth toward the Caff, 
Euro Auſter, and toward the Meſt Euro Aphricus : thug mas 
nphath Ariftocle in his Metheora. Mith theſe twelue winds 
they ſapled in old time, and made their Compaſſe by them. 
The Pyd2ographers of late dapes, and ſuch as are tra- 
uailed and exerciſed in ſapling,agre with the Ancients,in the 
fours pꝛinsipall windes , although they haue changed the 
names, calling the Leuant, oz W Cat, the „ 92 
| 4 'ccis 


— the Septentrionall, Nozth , and the Peri 
Bowen theſe foure winds, they divide cue: 
vie 3 the Yozizon into two halfes , made of the two 
in this manner. ethe No2th and the Caft, 
taking name of them both, they named Nozth-eaft, Be- 
twene the Calf and the South, they name the South-catt: 
any betwiene the South and the Weſt, South-weſt, be⸗ 
_ tweene Meſt and Nozth, Nozthwelk. Thele eight windsi in 
l Hanlgahan.they call whole winds. 
Betweene thele eight winds , they place other eight that 
are called halfe winds, which allo are named of the two, that 
are neereſt vato them. That that is betwene the oꝛtij and 
Nozth-ealt , they call Poꝛth Nozth-ealt : Betweene Nozth- 
att, and it, Eaſt Nozth-Eaft, and ſo fo2th of the other. Be- 
fide theſe halle winds, they haue other which they call quar⸗ 
ter winds. Theſe take the name of the winds ts the which 
they decline: as if tothe quarter from the Nozth toward the 
Nozth-ealt, they.callit Nozth , and a quarter toward the 
Nozth-ealf , that is Nozth and by ©alf. And that that is 
toward the Nozth-weſt, they call Nozth, and a quarter to 
ward Hoꝛth- weſt. And ſoof the other, as ſhall be verified in 
the Figure following, whereof is gathered, that deuiding the 
eight pzincipall winds int halfe winds , they are 16. And e- 
nery halle wind divided into other balfcs,are1 in al 3 2. winds. 
Some haue bin ſo curisus, oꝛ rather ſo vainely carefuil, 
and to pꝛetiſe, that they haue diuided them ints 64. 
And in the Cards that they haue, the con- 
fuſion oflines is greater then 
the 2 that map be ta⸗ 
ken thereby. 
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The Demonſtration of Windes. 


Theſe names doe they vſe that ſaple by the Ocean Sea. 
And it ſeemeth they had their beginning of the Almaine o 
Flemich tongue, fo2 theſe nations chiefly ſavle in the Drean, 
They that ſavle in the Dea Mediterraneum, oꝛ Levant Sea. 
tall them by other names, taking oꝛ ig inall of the Tuſcan o2 
Italian tongue. Oꝛ eiſe that thev haue denominatisn of the 
parts frani whence they come, in reſpect of the Sea Medi- 
detraneum, As the winde called Græco, betauſe it commeth 

from 
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from Grecia and Libeico, becauſe it commeth from Lybia, 
and Syroccho, becauſe it commeth from Syria, and begin- 
ning at the Roꝛth : theſe are their names. Tramontana, Gre- 
co, Leu ante, Ponente, Maeſteo: and that is betwœne Tramon- 
tana and Græco, they ca Græco Tramontano, and that is be⸗ 
tw ne Grzco and Leuaace, thev call Grzco Leuanto, and 
that is betweene Leuanto and Syroccho, they call Levante 
Syroccho, and that is betwe&ne Syroccho and Mezzo Lorno, 
they cal Mezzo Lorno Syroccho, t ſs of the other: and the like 
ofthe quarters. And becauſe they that ſaple in the Otean, art 
gouerned by Altitudes,wee will vſe the names that they vle, 
where we intend to intreat of Altitudes,and enery man ſhal 
vſe them as he liſteth, foz as much as the difference is not in 
the windes, but onely in their names. 


— — 
— 


Cu Ax. II. 
Of che Compoſition of Cardes for the Sea. 


A defired (which is Nauigation, the 
3 pꝛintipal intent why A beganne this woꝛke) I (ap, that 
Nau igation a: cayting, is none other thing then to iourney 
oꝛ voyage by water, from one plate to another , and is one 
ol the loute difucnlteſt things , whereof the moſt wiſe King 
hath Wziften, Then Uopages doe differ from Uovages 
dy mot 2 fo2 the Land is firme and ſtedfaſt, 


ef&s : therefoze theſe Woyages being ſo 
, it Wall be hard to make the ſame vuderffoed by 
es, Dean: 
4 n ing is, is 

to gius the ſame painted in a Carde. | | gi 
Foz 
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Foz thedzaught , 02 making whereof, it ſhall berequiſite 
toknow tws things; whereof the one is, the right poſition 
of places,o2 placing of Countries and Coaſts. The other is 
the diſtances that is from one place to another, t ſo the Card 
wall haue two deſcriptions. The one that anſwereth ts the 
poſition, ſhall be the windes, which the Mariners call Lines 
02 points of the Compaſſe : and the other that anſwereth 
to the dilances, ſhall bee the dzawing and pointing of the 
coaſts of the Land, t of the Pands compaſſed with the Sea. 
Ts point the windes oz Lines, peu muſt takeſkinnes of 
Parchment oz large Paper, of ſuch bigneſſe as pon will 
tte Carde to be, and in it ma tworight Lines with blacke 
inke, which in the middeſt ſhall cut oꝛ diuide themſelues in 
right Angles, the one acco2ding to the length of the Carde, 
which ſhall bee Eaſt and Weſt, and the other No2th and 
South. Upon the point where they cut, make a Center, 
andbponit giue a pzinie oꝛ hid Ciecle, which may may 9ccupy in 
manner the whole Carde. This Circte ſome make with 
lead, that it may eaſily be put out: theſe fwo Lines diuide 
the Circle into foure equall parts, and enery part of theſe 
Hall you dinide in the middef with a pꝛicke oz point. Then 
from one point toanother , dzaw a right Diametrall Line 
with blacke inke, and ſo ſhall the Circle remaine dinided 
with foure Lines, into eight equall parts, which cozreſpond 
to the eight windes. In like manner ſhall you digide eue⸗ 
ryof the eight into two cquall partes, and euery part of 
theſe is called a halfe winde. Then dꝛaw from every point 
to his oppolite Diametrall. a right Line of græne oꝛ azure : 
like wiſe ſhall you diuide euer halle winde in the Circle in · 
to two equal parts. And from theſe pointes which dinide 
the quarters, you ſhall dam a certaine right Line Withred 
inne, wich allo ſhall paſſe by the Center, which they call 

the mother-Compaſſe, 92 chiefs Compaſie of the Card, 
being in the miadeſttherest and ſo ſhall come foo2th from 
the Center, ta the Circumference,z2. Lines,which ſignifieth 


the 32. winds. Belive theſe ſaid Lines, vou ſhall make other 
equal 
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. equalldiffant to them, and of the ſeifeſame caleurs, in this 
manner. From the points of the windes, and halfe windes 
that pale by the Center, dꝛaw certaine right Lines, that 
pale not by the Center, but bee equally diſtant to thoſe that 
paſſe by the Center, & ofthe ſame colours e Equidiſtance,as 
are they that paſſe by the Center. And as theſe Lines toncur 
together aſwel in the Center, as in the points of the windes, 
and halfe winds, that are in the Circumference ofthe Circle, 
they ſhall leave, 02 make there other ſixtene Compaſſes, 
euery ane with his thirty and two windes. And il the Carde 
be very great,becauſe the Lines may not goe farre aſunder, 
if you will make there other ſirfeene Compaſſes, you muſt 
make them betweene the one and the other of the firſt fire- 
tiene points, where the quarters are made with their winds 
as wee haue ſaid. It is the cuſtome fo the moſt part to paint 
vpon the Center of theſe Compaſſes a flow2e, oz aroſe with 
diners colours, and gold, differencing the Lines, and mars 
king them with Letters and other markes, eſpecially, ſigning 
the Nozth with a Flower-Deluce , and the Gaft with a 
Croſſe. This beſide the deſtinction of the Windes , ſerncth 
alſo fo the garniſhing of the Carde. And this fo2 the moſt 
part is doneafter that the coaſt is dzawne. And thus mueh 
lufficeth fo2 the dꝛaught of the Mindes. 
The ſituation of the places, Pozts and JFlands in the 
Carde, accozding to their p2oper differences,conſifteth in the 
particular, and true relation of ſuch as haue trauailed them, 
and therefo2e foz this purpoſe it chall bee n&dfull to haue 
patterns of Coaffs, Pozts' Jlands, which muſt be painted 
in the Carde, and theſe of the beſt and moſt app2ooued to bx 
true, and not onelp to haue patterns well painted, but alſo 
it ſhall hee neteilary to know the true Altitudes of the Pole, 
of c pꝛintipall Capes, Poztes and famous Cities. 
This done, they muſt bee tranſlated ints certaine thmne pa⸗ 
pers, and tranſparent that map bee ſerne though, and thoſt 
of the belt and ſineſt that may bee had, anointing them with 
oyle ot Line-ſ&d, and then — 


take thepatterneo2 Card that is to be tranſlated, andreatch 
oz ſtretch it foozth vpon à Mable. Then put the tranſpa* 
rent paper vpon the one fide of the patterne where you will 
beginne. And the paper beeing made faſt vpon the pat- 
terne with plomets of Lead, oꝛa little Maxe, that may eaſily 
bee taken of, yon ſhall in the tranſparent paper marke with 
a fine penne,one Eaſt and TUcF, and one No2th and South, 
o two, vpon thoſe that are ſcene by the ſelfe ſame paper 
in the palterne. And this is called tracing nz tranſlating, 
In like manner ſhall yau trace all the Coaffes , Hauens, 
P92ts, Ulands, Cities, Capes, and Riuers, as appeareth in 
the patterne, vato the Rockes that come foe2th of the wa- 
ter, and the knowne Bankes. And becauſe this paper doth 
not (affice, pou ſhall put thereto another, and moꝛe as nede 
ſhall require. And beginne the tranſlation in one, where 
the other endeth , vntill you haue tranſlated all that vou de- 
ſire, not fozgetting to make in euer one Lines of No2th and 
South, Eaſt and Weſt, to ſerue foꝛ markes afterward. So 
that the Line of No2the South,of the one paper, may ioyne 
tloſe and euen, with the Line of the No2th and South of the 
other paper that is iopned to it by Longitude. 

And the patterne thus tranſlated into theſe papers, you 
muſt put the ruled oz lined paper oꝛ papers vpon a plaine, 
ſmooth and ſtedfaſt Table, where pou ſhal ſtretch them fozth 
t make them faft with plemets o2 weights, o2 naple them 
to the Table by the ſides 02 coꝛners with ſmal nayles. Then 
| bponthe ſaid ruled paper, you fhal! put the paper that is 
' franflated from the patterne, in that ſide oꝛ part that is go — 
reſpondent fram the patterne ts the ruled Car de. ſo that 
Lines of Eaſt and Wc, Nozth and South of the — 
on, map bee vpon the Lincs that anſwere to them in the ru⸗ 
led Carde. 

This paper thus made faſt by the one ſide 02 part, you 
ſhall by the other ſide (that it map remaine in his place) put 
vnder it another fine paper, (moked oz ſmyzed on the nea⸗ 


thermoſt part ( which is that, that falleth vpzn the ruled 
Carde) 
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Card) eyther with a linke, oz with matches of pitch. Theſe 
thus oꝛdered and made falt one vpon another, you ſhal make 
a ſtetle bodkin oꝛ wyꝛe, with a (mooth and blunt point, that 
it rate not, o boze not the paper, and with it you ſhall dꝛaw, 
p2efſing vpon all the tranſlation, and tracing it with dilt- 
gence and diſcretion , marking tuer how much in it is tran- 
flated from the patterne, lauing the windes z Lines which 
the Mariners call Rumbos , and ſo ſhall remaine all the im 
pꝛeſſion of the (moke in the ruled Card, vpon the which with 
a fine penne, you ſhall trace with inke, which being dy, 
vou ſhall with crummes of bꝛead make it cleane from all 
the ſmoke, and ſo ſhall the toaſt appeare in the Card d2awne 
with inke. | 
| This done, then with a ſmall penne ſhall vou deſcribe 
in the Carde , all the places and names of the coalf in that 
part where they are, and as thep are ſeene in the patterne. 
And firft pou muſt deſcribe inredde, the Pozts, p2incipall 
Capes, famous Cities, with other notable things , and all 
the reſidue in blacke. Then ſhall you dzaw o: paint Cities, 
Shippes , Banners, and Beaſtes, and alſs marke the Re- 
gions, and other notable things. Then With colours and 
gold ſhall yon garnich and beautifie the Cities, Compaſſes, 
Shippes, and other parts of the Carde. Then fhall pon let 
foꝛth the coafts with greene, by the ſhoze oz bankes of the 
Lands, and make them fapze to fight with a little Saf- 
fron o2 otherwiſe, as ſhall ſeme beſt. Likewiſc ſhall pon 
deſcribe certaine Letters with their fignifications in this 
manner. | 
B. Fo2 a Bap, C. ſoz a Cape, A. foz an Angle, I. oz 
- foz an Jland, M. fo2 a Pountaine, P. foza Pozte,R foz a 
iner. . 
Then in place where is moze roome, 62 that is leaf 
sttupied, pou ſhall dꝛaw two right Lines, equally diffant, : 
the one no further from the other then halle a finger, oz little 
moꝛe and ſo long. that betweene them map be marked at the 
teal thꝛee huadzed leagues. Aud this the Mariners call the 
trunke 


frunke oz\ſcaleof Leagues, and place it, oz vſeitin this man- 
ner. They take with the Compaſſe a hundzed Leagues of 
the trunne of the Carde oz patterne that is tranſlated, and 
they ſet them inſt betweene the two Lines, and this ſpace 
they part by the halſe, and reſt the foote of the Compaſte in 
50. and theſe diuided againe equally in two parts, they reſt 
the Compaſſe in 25. and the 2 5. being likewiſe dinided, they 
reſt in 12. Leagues and a halfe, and marke them as hereaftcr 
tall be declared. 

Che Carde being thus made, then to graduate it, oꝛ di⸗ 
uide it into degries, pou muſt dzaw thze Lines, which make 
right Angles with the Line of Eaſt and Meſt, Eguidiſtant 
to the Line of No2th and South, and they alſo ſhall be Nozth 
and South. Theſe ſhall bee dꝛawne by the Jlands of Afo- 
res 02 Soria, 02 neerer to Spaine, oz where the Carde ſhall 
belefſe occupied. And foꝛ this purpoſe, the one Line muſt be 
ſofarre diſtant from the other, that in the two ſpaces which 
they make, may be marked, in the one the degre&s, and in the 
other, the number of them, confozmable ts the graduation 
ofthe patterne, as the numbers of degres ſhew Eaſt and 
Meſt, with the Pozts, Capes and coaſtes in their pꝛoper 
altitudes. 

And ik the Carde haue no graduation, you ſhall take with 
the Compaſſe in the trunke of the Leagues ſenen ſpaces of 
12. Leagues and a halfe, whichare 87. Leagues and a halſe. 
And theſe muff bee diuided into fine parts, which come fo2th 
at 17. Leagues and ahatfe fo2 a part, and the foure parts tas 
ken with the Compaſſe, make foure degrees, and diuided into 
foure parts eueropart is a degre and is marked thus, O. 

And if vou will make the degree at 16. Leagues, and two 
Terces oꝛ mo, vau ſhall giue to every degree ſo much ſpace 
us the Leagues compꝛehend. This graduation muſt bee be⸗ 
gun from ſome one Cape, whoſe Altitude of the Pole is well 
knowne. And the whole Card being thus graduate vou muſt 
begin the number of the degrees from the Equinoctial Line, 
ane, twa, the, ec. toward the one Pole, and the like _ 
. e 
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the other : ſo that to the knowne Cape, may anſwere the 
namber of his Altitude. And ſo ſhall pon — to the whole 
Carde. *Alſo the Equinoctiall Line ſhall bee marked in his 
pꝛoper place. 

And in like manner ſhall pon marke the Tropickes accoz- 
ding as thep are in the Spheare. But foꝛaſmuch as in Spaine, 
Caps Saint Vincent is the pꝛincipall, they beginne there to 
make graduation, and number it in 37. degries: and from 
thence toward the Pole Articke, the degrees doe increaſe, and 
from thence toward the Cquinoctiall Line, they diminich, 
from that Line to the Pole Antarticke, ther increaſe againe, 
(as wee haue ſaid) as is contained in the Tarde , and as ap 
peareth in this demonſtration following. 


37] 


43 8] ar. 
* | 
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And itth patterne haue neither Leagues ne; degrees, 


you 
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you muff take o2 know the Altitudes of two Capes, that are 
Nozth and South of the degrees,and the difference of the de- 
grees of the Elenatisn, that is, from the one Cape fo the s- 
ther, ye ſhal diuide all that ſpace in ſs manp parts, and ſo each 
one part ſhall be 20. Engliſh Leagues, 82 17. Loagues anda 
halfe,as anſwering to one degree. Oz accs2ding to the opini- 
on of the Leagues of the roundaeffe of the earth, as wee haute 
ſaid, as touching this in the 18. Chapter of the firftpart. In 
Spaine they bſe with the Compaſſe to take the ſpace that is 
from Cape . Vincent, to the middeff of the greateſt Jland of 
Birlinga, which they account thꝛe degrees: ſo that after 17. 
Leagues and a halfe fo2 a degree, they are 52. Leagues and 
a halfe, and ſomuch doe they put in this ſpace. Other put 
50-Leagnes,accounting after 16. Leagues, and two terces 
loꝛ a degree: #in this manner they make of Leagues,degres, 
eof degrees, Leagues. The ſayling Cardes haue no tertaine 
bignefſe limited them, becauſe they onely repꝛeſent the De- 
ſcription ofthe water and earth, and nat the quantity, and fo 
this cauſe ſome are pointed in great ſpace,and other in little. 
They that are in great ſpace, are moze manifcft, and moze 
p2eciſe : and theſe the Mariners call Cardes of the largeff 
pꝛicke 02 dzavght. Dome defire rather to haue them in lefſe 
ſpace, becauſe they are bziefer , and containe much in lictle 
reome, and theſe they call Cardes of the leſſe pꝛicke. And il 
foz any confideration afozeſaid you defire to reduce any Card 
from the greateſt pꝛicke to the leaſt, oʒ contrariwiſe , you 
muſt paint onelythe Coaſts and Jlands on a paper, in man- 
ner as vou did in the ruled Carde of the Lines 02 windes, 4 
ſap, let it be dzawne vpon a paper, foz deſtroping oꝛ tracing 
the patterne. And when it is traced onely with inke, then 
bpon that D2aught ſhall you dzaw certaine right Lines 
equally diſtant, made all by one Compaſſe , acco2ding 
to the length of the Carde, and other Lines that may 
tutte them in right Angles : And likewiſe Equidi- 
tant, and of the ſame Compaſſes that the firſt are. 


Theſe two ©2ders of Lines, ſhall dinide all the ſuper- 
K fictail 
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ficiall part ot the Carde into perfect ſquares 82 quad:atnres, 
And it is fo be noted, that the neerer the Lines are ioyned to- 
gether, and the (quares the leite, ſo mach the moꝛe perfectly 
may it bee reduced, and moꝛe eaſily, Zhen ſhall pon take 
another paper, greater oz leſſe then the Carde , acco2ding 
to the point that pon deſice to reduce it vnto, and inthe length 
and b2eadth thereof, you (hall dinide ſo many ſpaces as 
are betweene the Lines of the other paper, and if it be grea- 
ter, the ſquares ſhall beegreater,andiflefſe, leſſe. To kwpe 
oꝛder in the cozreſpondence of the ſquares (which ſhall be a 
great light to tranſlate the one from the other) pou ſhal num- 
ber the 92ders of the (quares, as thoſe of the Longitade , by 
the front «2 vppermoC@part:and thoſe of the Latitude by the 
ſide, as wellin the one paper, as in the other, confo2mable: 
alſo, thoſe of the Front, from the left hand to the right, and 
thoſeof the ſide from aboue downeward. Then behold the 
Coaſthow it goeth by the ſquares of the firſt p aper, and like- 
wiſe the tracting 02 dꝛawing in the ſquares of the ſe⸗ 
tond, intheſelfeſame oꝛder and pzopoztion, as 
it is there, and ſo ſhall it remaine reduced 
to the point which you deſtre: and this 
all ſerue foz a patterne to ſet 
in the ruled Card. 
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Here followeth the manner of tranſlating ef the Carde from 
one forme into another, * | 
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Heere followeth a ſimilitude ofthe Mariners Carde. 
The Pilots and Mariners neither vie noz haue the know, 
ledge to bſe other Cardes, then onely theſe that are plaine as 
I haue ſaid. The which, becauſe they are not Globus, ſpheri⸗ 
call oʒ round, axe imperfect, and faile to ſhew the true di. 
ſtances: Foz in how much they depart from the Equinocti⸗ 
all, toward which ſoeuer of the Poles, the Petidizn 
Lines are contract narrower and narrower : In ſuch mar 
ner, that if two Cities 02 points in the Cquinoctiall ſhouly 
be diſfant of Longitude 60. Leagues, and in the ſelfe ſame 
Meridian at 60. degresfrom the Equinoctiall, toward ey. 
ther of the Poles,ſhould be other two Cities oꝛ points, they 
ſhould be diſtant in Longitave but onelp thirtie Leagues. 
And foz the better declaration and vnderſtanding heresf, J 
ſay, that if two Ships ſhould depart from the Eguinoctial, 
the one diſtant from the other a hundzed Leagues by Taft 
and Ueſt,and that either of them ſhould ſayle directly by his 
Seridian toward the Hoꝛth. then when cyther-of them hath 
t e Pole ouer his Yozizon, 60.degrees , the one ſhall bee di- 
ſtant from the other onely 50. Leagues, by the Paralell of 
Ealf and Weſt, as appeareth by the plaine Cardes, that 
they haue the ſelfe ſame hand2ed Leagues. And beũde theſe 
confiderations, one errour b2ingeth.in another, and ſo ane⸗ 
ther another. Whereof to ſpeake any moze here, it ſhall be 
to certaine Pilots (as the Pꝛouer be ſaith) not onelp to giue 
muſicke to the deafe , oz to paint a houſe foz blinde men, but 
ſhall alſo bes an endleſſe confufton. Furthermoze it is neceſ⸗ 
ſary to conſider, that good Cards anght ts haue ſhe Toaſts, 
Po2ts, Cities, x other places,fituate acco2ding to the winds 
o Lines thereof , pꝛopoztionally as they are in the wozld, 
and not by the windes that the Compaſſe ſheweth. This 3 
ſap, fo the Nozth-ealting 62 Nozth-welfing of the Compaſſe 
(called the variation) as hereafter J will touch in the fifth 


Chapter. And likeWile ſhall you diligently obſerue, that 
the graduation of the Card ſheweth the ſame in their pꝛoper 
Altitudes, The Cardes that lacks this, ought to be cozrected 

and 
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imended by wiſe and expert men: ſauing that in the Leuant 
Ses ( called Marc Mediterraneum) and in the Channell ok 
Flaunders(called the narrow Seas) it is not conuenient foz 
the Nanigation, that the Pozts bee marked in the Cardes 
by the windes, which the Compaſſe ſheweth, foꝛaſmuch as 
they ſaple not by the Altitudes of the Pole. Likewiſe it ſhall 
not bee inconuenient, but rather very netefſarp, to auside ſs 
many errgurs, of the which doe flow great daungers, and 
ſuch a confuſion , that it were nedefnll fo2 certaine learned 
Coſmographers , and expert in the Art of ſayling, to verifie 
the Altitudes of the Pole, that areof Po2ts, Capes, Jlande, 
and people by the coaſts of the Sea, and in like manner, 
truly to deſcribe the coaſts of the Land, eſpecially of the Na- 
nigation of the Melt Indies, o2 Mundo Novo, Where it 
hath pleaſed God that ſs many Nations and people haue 
received the Water of holy Baptiſme , comming to the 
knowledgeof the true Cod, Whereby the Chziſtian Em- 
pire is greatly amplified , beſide the great riches had by the 
ſaid Indies: And a further hope of many great benefites 
to beeerpected to thegenerall good of this whole kingdome, 
thzough the Plantation already happily begunne in Vic- 
ginia , no doubt likely to pꝛooue as great a glozp to our Na- 
tion, as the planting of the Meſt Indies is to the Spant- 
ards, and the trade thereof in time to bes moſt beneficial, 
both to our Parchants, and Pariners, to the great and 
bndoubted aduancement of this mot excellent Art of Nas 
uigation, by the apde whereof, ſuch remote and vuknewne 
Countries and people are diſconered, and wee made 
partakers of many rich commodities , which 
otherwiſe would obſcurely lys 
hidde vnto vs. 
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Cu. II I, 
Of the vertue and property ofthe Loadſtone, called in Latine 
Magues, and in Spaniſh, Piedramon. 


He Load-Nfone- (as waiteth Cardinall Cuſanus ) hath 
'T cabtiance, vertneand operation. Bis vertue is ingen⸗ 
dered of ſubſtance , Eflenceo2 being , and of his Elente 
and ber tue p2oceedeth his operation and effect in ſuch ſozt, 


that this ſtane communicating his bertue to pꝛon, by reaſon 


thereof,cauſeth the y2on to moue, although betweene the ons 
and the other be a cuppe 02 plate ofluer, 02 a Table s; any 
other like thing. 

The Attractive, oz dzawingfo:ce ofthe Load-ffone, cau- 
ſeth the nature ofp2on to bee and r eſt in it, and that ſo firme- 
ly and quietly , that being naturally heaup and ponderous, 
it deſcendeth not, becauſe his nature reſteth not in himlelte, 
but is vnits with the nature of the Kone, which ſcemeth to 


extend it ſelfe, and as it wore to caſt᷑ fozth a liuelp ſpirit ot 


inchanting vertue. Inſomuch thatſ as we ſee by experience) 
by the ſaid vnion, it not onely difributeth his vertue toons 
ron, but that yꝛon likewiſe to another, and that other a 
gaine to another, and ſs fo2th, vntill of many rings 02 linkes 
of yꝛon be made a chaine. | 

D. Auguſtine (as hee wiitethin his Bookes, De Ciuitate 
Dei) did maruaile, that hee ſaw an y2on moue it ſelfe vpona 
vellell, by moouing the Load - ſtone vnder the veſell. 


At is called Magnes, becauſe the Inuentoꝛ oz finder there- 


of was ſs named: (whe as Plinic wziteth) keeping Cattell 
in Caft India, had his ſhoes ſoled with plates of vꝛon, and 
pꝛon nayles, ſuch as they vſe in Gaſconie, and had in his 
hand a faffe with a Pike, oꝛ hecke of p2on, and reffing him⸗ 
ſelfe vpon aquantity of this ſtone, could not remone his feet, 
neither lift vp his Caffe. Then Kaping awhile aſtoniſhed, 
as ignozant of the cauſe, at the length beganne to perceine 
the pꝛoperty ofthe Gone, and to vnderſtand the Attractine 
ver tue 
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dertue thereof. The colour of it differeth not from y2on, and 
was therefoze called quicke y2on 02 lining pzeon. The beit 
kinde of theſe ffones, is of Azurine 62 blew colour, as the 
Dea ſometimes appearcth. go 

Df theſe are found fine kindes 82 differences. The firſt is, 
of Echiope. The ſecond of Macedonice, The third, of Le. 
chio in Boceria, The fourth of Troada, neere to Alexan- 
dria. And the fifth of Aſia: but at this day it is found in 
diners other places. It is found alſo in many places in 
Spaine, às in the Pill Morena, neere vnts the Uillage of 
Calera, being of the oꝛder of Daint Iames, in the P2:onince 
of Leon. Likewiſe in a Hill of Moron, in the territozy of 
the Earle of Vrenia, is a great quantity thereof, and in di⸗ 
ners sther places. The ſtone that wee moſf tommonlp vſe 
is of the Jland of Elva, of the Lo2d of Pomplina, which 2 
ivdge to bee better then that of Denmarke. This and the 
- other haue vertne to dzaw y2on vnto ſhem. And true it is 
that Teanxedes wziteth , that in Ethiope is found another 
kind of this ſtone , that putteth y2on frem it. Auerroes 
the Commentatour of Ariſtotle, denyeth that Magnes 
dꝛaweth yꝛon bnto it, but ſaith, that y2on by his naturall 
inclination, doth mons to the tone , as to his naturall place, 
by acertaine quality, which the ſtone imp2eCeth in yꝛon: and 
befide this vertne and p2operty , that it hath to dzaw pꝛon 
bntoit, it hath alſo anather, and that is, that it gineth vn- 
to yꝛon vertue and power, fo ſhew the two pointes of ths 
Po3izon, where it cutteth the Meridian, that is, in the two 
windes of No2th and ſouth. Theſe vertues are found moze 
intent in onely two parts of the ſfone : and theſe are euer 
oppoſite q contrary the one to the other, and ſo are they con- 
trary in operation. Fo2 y2on touched with the one part, 
and placed where it may remoue freely, wil ſhew the Nozth: 
and another pꝛon touched with the other part, will ſhew 
the South. Finding this experience, map be knowne, what 
part of the fone anſwereth to the No2th, which the Pa- 


riners call the face of the tone, and likewiſe of the South. 


h 
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is ſo neceſſary , that without it, | 
— brig and vncertaine, becauſe — 


Nevdle and Compaſſe , which leadeth and guideth the 


Gould 
to the 
Pilote, that he may gos certainely in the day, and not erre 
02 wander in the night. Aiſs it ſheweth and directeth to 
compaſſe the woꝛld, and to know the windes. And therefo)g 
fo as much as the Compaſſe is ſs neceſlary, wee intend to 
che the ozder and manner how it 8nght to bie made, fo; it 
may chance to fayle,oz be loſt in the voyage. 


— ñ —— — — 


Cu AT. IIII. 
Of che making of the Mariners Compaſſe 
for Nauigation. 


Aue ſuch paſte oꝛ paper, wheresf Cardes are made, and 

make in it a Circle, ot the quantity of a ſpanne, oꝛ little 
mo2e 92 leſſe: In the which vou ſhall paint the 3 2. wines 
with their colours, in ſuch oꝛder as we gaue in the firſt and 
ſecond Chapter of the windes , and ofthe Carde, not fo;get- 
ting to marke the No2th with a Flower Deiuce ,-e the Caf 
with a Crate: And moze then this, may euery mangar- 
nich and beautifie the ſame, as ſeemeth bet to his fantafe, 
Then on the lower oz neather part of this paſte, yon mut 
d:aw a Line,which ſhall be directly vnder that of the N92'h 
and South , which hall be the marke fo: the ſetting of the 
Irons aud Stecles. Then Hall vau take a wyze of pꝛon 0; 
ſtiele of the bignelſe of a great pinne, oꝛ acco2ding fo the 
oz the roundneſſe of the paſte flower,roſe,o2 Flie, as 
it may be called. This wyze muff bs bowed don ble, ſo that 
euerp of the parts may bee equally as long as the Diameter 
of the Flie, and a quarter part moze. The ends oz points of 


theſe y2ons 82 ſtieles, muſt bee pinched together, and made 

cloſe, and open in the middeſt, the one from the sther, vn- 

till the ends come to bee equall with the extremities of the 

Diameter of the lie, and ſo ſhall the fe&les remain? in 

manner, in fozme of an Egge. Theſe wyzes 9; — 
; m 
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muſt bee made falt in the neather part of the Flie: ſo that 
their extremities, ends oꝛ points come pzeciſely by the Line 
of No2th and South. bs 

And to fixe oꝛ faſten them ſo, they muſt bee couered with a 
thinne paper glued, leaning the points and ends vnc ouered: 
and thoſe ends muſt bee touched with the Load ſtone, in this 
manner. The part that is vnder the Flower Deluce, muſt 
bee rubbed on that part of the ſtone that anſwereth to the 
Hoꝛth, as is ſaid in the Chapter befoze. 

And this ſhall ſuffice fo2 the perfection of the Compaſſe: 
Pet ſome there be, that fo2 ſuperaboundance, do touch the 
other part of the Aton, with that part of the Stone that ans 
ſwereth to the South although it may ſuffice to touch it one- 
ly with the other part. This touching of the Jron with the 
Stone, that the demonſtratiue 02 woꝛking vertne may ſh:w 
it ſelfe fo2th, muſt be done with gining certaine ſtrokes with 
the hammer, on that part of the Stone, wherewith the Jron 
mult bee touched, that is fo ſay, in the No2th part s2 the 
South: and from theſe will come fozth of the Stone,certaing 
beardes , like (mall Pickles; whereon pon ſhall rubbe the 
point of the Jron,as you woulb whet a knife, and ſo ſhall cer⸗ 
faine of the beardes of the Stone cleaue and ſticke faſt to the 
Iron. And the Arons thus touched with the beardes cleaning. 
to them, von mat take a pꝛicke oꝛ point of Latyn, of Pyꝛami⸗ 
dall, ſharpe, oꝛ Steeple foꝛme, which is bꝛoad bele w, t ſharpe 
aboue toward the point : this is made round oꝛ eight ſquare; 

as ſeemeth beſt, and in the neather part oꝛ bꝛeadth, it muſt be 
boared ( but not thoꝛo w) with a boꝛer, which muff alſo be of 
Pp2amidall fozme, and enter into the middeſtot the ſaid Pp- 
ramidall pzicke o2 point of Latyn into the mid deſt oꝛ ſome⸗ 
what moꝛe. This Pyꝛamidall point which the Mariners cal 
the Capitell) muſt bee ot᷑ height halfe a finger b2:ad!th, oz at⸗ 
tozding as the Compaſſe ſhall bee, and muſt be put thoꝛa w 
the Center of the Flie, ſo that the point come foo: th on the 
higher part thereof, and muſk there ve made faſt, and wel fixt. 


Then ſhall you takearound boxe of wood, within the _ 
| 4 
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the net dle may bee, not touching the fides of the lame, and 
this mult be of theheight of the halle Diameter ofthe Cem⸗ 
paſſe, And the ground oz bottome thereof mult bee ſet ta 
it, as the tous ring of a boxe, that it may be eaflly taken of, q 
put on, to haue often recourſe, to touch the y2ons with the 
ſtone (which they call feeding) when neede ſhall bee, that the 
vertue-of the Compaſſe faylt not. Alſs in the middeſt ol the 
ground, oz floze of the bors, you mull ſet a ſharpe point o: 
p2icke, made of a wyꝛe of Latyn: this muſt ſtand right vp, 
and bpon the pꝛicke o2 point thereof, you muſtſet the bozed 
hole of the Capitell,and that the winde enter not abone, yon 
ſhall couer the bore with a glaſſe: And thus being touched 
with the Hoꝛth, and conſequently all the other windes. 

And here is to be noted, that after the pꝛons 62 nc&dle ot 
the Compaſle hath biene touched in any of theſe manners, if 
vou bzing the No2thpartof the lone, to the Nozthof the 
Needle oꝛ Compaſſe, then will the No2th of the Needle come 
to it. And if you bzing the Nozth part of the one, to the 
South part of the edle, it will flee from it. 

And confrariwiſe,if pou bꝛing the South partof the one, 
fo the South of the N&@dle, it will come to it, and il to the 
Hozth, it will flee from it. This is vnderſtood, the Needle 83 
Compaſſe ſtanding as it ſhould bee. And this alſo is a good 
Sx to know, which is the Roꝛth part and South part of 

one. 

Pozeouer, this bore muſt be put within another boxe, in 
che which it mu hang vpon two Circles of Latyn, annered 
the one Within the other, which ſerue that the Compalſſe 
way not, oz hang toward the one fide oꝛ the other, although 
the Shippe ſway , and this bore alſo muſt haue his couer of 
wod,tokepe the other. You ſhall likewiſe obſernethat the 
point of the Capiteil, and the hole thereof, and alſo the point 
92 pzicke vpon the which it reſteth, bee vpꝛight, and likewiſe 
— — — 
gu ought ts bee. then that 
bpon ſomewhat blunter. N. 


CAT. 


CnaP, V. 


Of the Effects or property that the Compaſſe hath to the 
Northeafting or Northweſting, whereby is knowne the 


variation of the Compaſſe. 
Any and diners are the opinions that 4 haue heard, 


touching the Nozth-ealting and Hoꝛth- weſting of the Com- 


paſſe, and pet me ſcemeth that none doth touch the pꝛicke, and 
few the white. They call it Aoꝛtt· eaſting when the Needle 
ſheweth oz pointeth from the Roꝛth, which is his true mark. 
alt; and Hozth-weſting, when from the 

Nozth, . 


toward the Not! 


:Y Land alſo read in certaine Mziters oflatter dapes, as 


ry 
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Nozth, it declineth taward Nozthweſf. Foz the better 
vnderſtanding of theſe differences, whereby the Needles dif- 
fer 82 vary from the Pole, you muſt (being in the Beridian 

where the Compaſſes ſhew the Polt) imagine a point vnder 
the Pole of the wozld , and this point to b without all the 
Heavens, contained vnder the firſt mooneable. The which 
point oz part f Heauen hath a vertue atfractine , that 
d:awecth vnts it pꝛon touched with the part of the Loade- 
ſtone, coꝛreſpondent to that tertaine part of Heauen, imagi- 
ned without az vnder all the Peanens, wboned by the firſt 
moueable.Fo2 if it were imajzined to be mooned within any 
of the mooued Heauens, then the attractine point by the mo- 
ning of the firff moueable, and conſequently the Compaſſe, 
ſhould make theſelfe ſame moouing in 24. heures, which is 
neuer ſcene: etherfoze this point ts not in the moneable hea⸗ 
uens,neither in the pole:fo2 if it were in it the Copas ſhould 
not bary, Noꝛtheaſting t Nozthwefting. Cher efoze the cauſe 
of No2theaſting oꝛ Nozthweſting, oꝛ departing frö the Pole 
of the world, is, that being in the ſaid Pertdia, the attractiut 
point e the Pole, are in the ſelfe ſame, oꝛ in one Peridian : x 
the Compaſſe ſhewing the attractive point, ſheweth directly 
the Pole:and departing from the ſame Peridian toward the 
Eaſt(the woꝛld being round) the Pole of the woꝛldremaineth 
to vs on the left hand, and the point of the attractine ver tue 
ſhall bee on the right hand, which is toward the Noztheafk 
wind. And in how much moꝛe we ſhal ſaile toward the Caff, 
the diſtance ſhall appeare greater vnto vs, vntill wee tome 
vnts the 90. degrees, and there ſhall bee the moſt and greateſt 

Nottheaſting,e paſſing from thente further foꝛ ward: it ſhall 
appeare vnto vs, that the attractine point commethne&rer : 

vnto the Meridian Line, eſs much ſhall the Compaſſe 

' ing oz amending the Noztheaſfing, vntill it returne 

to the ſeife ſame Meridian in the oppoſite, 83 contrary 
part from whence they came, oz where they began, and then 

ſhall the attractiue point be directly to them vpon.02 again# 
the Pole ol the wozld , and the Compatſe ſhall cher — 
| . directię 
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directly foward it. And againe, paſſing further fozward,ths 
Pole of the wozld ſhall remaine to the right hand, and the 
point attractine ts the left hand, and ſoſhall the Compaſee 
beginne No2thweſting , increaſing it vntill it come from 
thence to the 90. degrees, and there ſhall bee the moſt of his 
Hoꝛthweſting. Foz turning toward the Merioian from 
| theAttractine point, it ſhall goe amending o2 bettering, v4- 
till it returne to the ſelfe ſame Meridian, from whence it de⸗ 
parted , and there ſhall the Compadl: ſhew the Pole of the 
wozld, directly by oꝛ ouer againſt the Attractine point, which 
is perpendicularly vnder the Pole. Andiffrom thence they 
ſhould tur ne, to paſſe toward the Weſt, the Pole ſhould reſt 
to the right hand, E the Attractine point to the left, and ſo ſhal 
the variation be to the No2thw2Ql, and this is the cauſe ofthe 
. North-eafting and Na2th-weſking, oz variation of the com- 
paſſe. Alſo it is not to be vaderſtood, that this Hoꝛth- eaſting 
e Nozth-welking is vnifo:me, as is the departing(oꝛ acco2s 
— the departure) krom the Meridian, where the compas 
heweth perfectly, but tather befoꝛe at the beginning of the 
d the laid Meridian, it maketh difference, oꝛ 
variation in a certaine quantity, and the increaſe that is af- 
ter ward is little, and ſo much the leſſe, in how much the moꝛe 
the departing is from the ſaid Peridian : fo2 it is a paſſion of 
the Circles diuiding oꝛ cutting themſelues in the Spheare:ſs 
that theſe differences are, as are they of the declinations of 
the Bunne, which niere vnto the Equinoctials are great, 
and neere vnto the Solfticials are little: all the which ſhall e⸗ 
vidently appeare in the figure following. which is a Circle 
diuided by 2. Diameters, into 4. equall parts, cutting them- 
lelues in the Center in right Angles : and from the Center 
point (called the Pole) commeth foꝛth a moueable Peridian, 
e in it goeth a Campaſle likewiſe moneable about the Cira 
cle: the Attractine point is ſomewhat diſtant from the Pole 
of the wozid, ann trum it commeth foꝛth a ted, which maſt 
ener pan Ber ace! th and South of the Compaſſe. And the 

| Peidianvf the point Attractine that 
palleth. 
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king from the true Peridian that commethfoozth of the Pole 
of the woꝛld. It is the opinion of ſome Mariners, that thy 
Meridian, where the Compaſſe ſheweth directly the Pole, 
paſſeth by the Jland of Sancta Maria, and other ſay, by the 
Aland of Caneruo in the Aſores, 


Demonſtration of North- eaſting. 


And whereas the inconnenience is manifeff and nots- 
rious, the ſame mult be remedied with pzudence and time, . 
not to be negligent in the vopage,but ener fo bſe and obſerus 
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quetfions of the ſecret ſearchers of naturall things without 
experience, whereof reaſon taketh his pzincipall ground. And 
therefoze the wiſe Pilot ought to know by experience (as 
many of them doe not) how mach a god Compaſſe doth va- 
rie, Roztheaſting, oz No2zthweling from one place to ano- 
ther. So that to know how much the Compaſe doth varie, 
Noztheaſfing , oz Poꝛthweſting, from one place to another 
(as toſay,halfe aquarter, oꝛ moꝛe oꝛ leſſe in quantitie, as they 
are diſtant from the ſaid Peridian, where the Tomyaſſes 
ſhew the Pole) he ſhall in the Nanigation take herd, and wel 
tonſider, in any ſuch Uoyage, Noꝛtheaſting oz Nozthwelking, 
in the points ot the Compaſle. And this ſhall be to ſaple truly 
by the points 02 Lines that the Card doth certainly chew. As 
foꝛ example, In ſavling from any Jland that is in the ſaid 
Peridian , oꝛ fcom any other part in ſceking of any Yo2t, 
that is to them true Roꝛtheaſt, if by this wap the 
Compaſſe ſhould Noꝛtheaſt halfe a quarter, then ſay- 
ling by the points oꝛ Lines of the Compaſſe , Noꝛtheaſt 
halfe a quarter ta the No2th : their Pauigation ſhall bee 
(excepting other impediments) to the No2theaff which the 
Card ſheweth : And by this point o2 line, muſt bee made the 
account of ſuch a Uopage. And fo by the points of the Carde, 
they ſhall directly finde the Po2t that they ſonght. And 
by this oꝛder ſhall they gouerne themſelues in all Nauiga- 
tions. Foz the which it is connenient that wife and erpert 
Pilots ſhould make notes ok obſernations of No2thea- 
ſting and Kozthweſking, that is, from Dezt to Poꝛzt, 
and to make compilations and gatherings of ſuch notes 
tocarrie with them in their Ships foꝛ Regiments: and not 
to be buſte oꝛ curions to amend their Compaſſes, oꝛ with the 
fone to rubbe the P2ons 6 Stäles, neyther on the one 
ide oz the other, from whence the Flower Deluce doth 
ſhew : fog this ould cauſe many inconueniences. Neps | 
ther ought they to admit in their Cards two graduation : 
eſpecially, foz/that to know how much in enerie place che 
Compaſte-dath"goe-aſſde., oz varie from the true Peri- 
dian, 


* 
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dian may eafly be made an Þfroment to thew the ſame by 
the Sun in the dap, and by the ffars in the night. | 


* 
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Crnare,. VI. 
Of the Introduction ard Principles of the Art 
of Nauigation. 


F Oz aſmuch as now we haue the guide. which is the Com 
1 pate, it is conuenient to enter into the wap, which is a 
uigation. The which (as we have ſaid) is to goe o2 paſſe by 
water from one place to another. And this pꝛeſuppoſed, 1 
lap, that he that deſireth to attempt Nauigations,mulſt know 
two things which the Card ſhall che w him. The one is, by 
what point oz Line he ought to ſayle, and this ſhall the Lines 
ofthe ſapling Card ſhew him. The other is, the Leagues of 
the diſtance, and this ſhall the Scale 82 trunke of the leagues 
fhew, taking with a Compaſſe the diſtance of two places, 
and applying it tothe Scale. The knowledge of two 
things ought the Pilot to beare in memoꝛp, and to put them 
ineffect,ought to direct his fezeſhip to the ſelfe ſame Wind, 
which the Compaſſe doth ſhew. Foz the diſtance, he anght to 
know how much the Ship goeth dayly, well conſtdering and 
obſeruing the winds, tides, currents, and all ſuch things as 
map be with him oꝛ againſt him. And acco2ding hereunto,he 
fhall know how much he hath gone, and what remaineth lo; 
him to goe, and whether he be farre ot, oꝛ niere vnto the place 
whither hee intendeth td ſayle: the which in Nauigationis 
the end deſired. And decauſe this eſtimation 02 computation 
cannot be iuſt and exact, eſpecially ina long Uopage,o2 in 
long time:it ſhall be conuenient that we rectifie o2 amend it. 
knowing the place where the Ship is, on the ſuperũciall part 
of the water, by the place that anſwereth to it in Peauen. 
This place of Heauen is known by the Atitude ok the Pole, 
and by the Altitude of the Pole is knowne the Altitude of the 
Equinoctiall,and by the Altitude of the Equinoctiali and de- 
clination of the Sun, is knowne the Peridian Altitude, and 
: con 


% 


contrariwiſe , knowingthe Peridian Altitude and declina- 
tion of the Sun, is knowne the Altitude of the Equinoctiall, 
and by the Equinectiall, the Pole, andby the Altitude ofthe 
Pole is knowne the Latitude: and this is the place that is 
deſtred to be known; But ſoꝛaſmuch as the heaven is mone- 
able from the Eaff to Weff, this place is not knowne as a 
certaine point, but is knowne as a line az paralell at a cer- 
taine diſtance from the Cquinoctiall, and it is knownein 
what point ofthis paralell the Ship is by the Altitudes that 
are taken from Heauen, and alls by the Line that the Ship 
hath gone, as we will further declare in the 13. Chapter, of 
making a point 93 pꝛicke in the Card, and in this manner 

. pouſhallhane rectified the way that the Ship hath gone, and 
conſequently, the way that it hath pet to goe. 

And fozaſmuch as theſe Altitudes are ſo pꝛoſttable and 
necefſarie, it ſhall be needfull to gine rules how wee map ve 
them to our molt commoditie : and fo2 this is pzeſuppoſed to 
know , that all places ſifnate on the ſuperũciall part of the 
Earth, and Water, eyther they are vnder one and the ſame 
Seridian, ſo that they have one ſelfe ſame Longitude, and 
differ in Latitude, oꝛ are in one paralell, where they haue 
ine ſeife-ſame Latitude, and differ in Longitude, 02 are in 
diners Peridians and paraleis, where they differ in Longi- 
gitude and Latitude. And J ſav, that if they haue one ſelfe 
ſame Longitude, they ſaple from the one ts the other, by the 
Line of Nozth, and South, and how mzny degre&s doth 
varie the Altitude of the Pole, and of the Cquinoctiall in 
Heauen, ſo many degrees haue they gone by Sea oz by Land. 
I two places haue one ſelfe ſame Latitude, they paſſe from 
the one to the other by the Line of Taff and Meſt. And in 
ſuch manner of Uovage, the Altitudes doe not p2ofit vs. be- 
cauſe there is no variation. Af they diffcr 02 varie in Longi- 
tude and Latitude. they ſayle from the one to the other, by 
ſome of the other Lines. But the re are moꝛe degrees that 
toꝛreſpond the way that the Shipmaketh, then the degrees 


tat varie the Altitudes of the — and the * 
nd 
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And this difference ſhall bes greater, in how much the Ling 
ſhall dꝛaw nere to the Eaſt and Meſt, and how much it ſhall 
dꝛaw nere to Nozth-and South, it ſhall be leCe. Df the de. 
grees 02 leagues, that anſwer to enery degree of the variation 
ofthe Altitude, we will intreat hereafter in the 12. Chapter. 
Theſe Altitudes areknowne many wayes, but eſpecially 
by 2. as by the Meridian Altitude and declination of the Sun 
(as we haue ſaid) is knowne the Altitude ofthe Cquinoctial, 
and by it the Altitude ot the Pole. The ſecond way, they are 
knowne by the Altitude of ſome firt Starre, ot thoſe that are 
did. And among many other, the Roꝛth · tar is taken, becauſe 
it is neereſt to the Pole. To know the Altitudes by the Sun, 
thꝛee things are neceſſarie, that is to ſap, an Inſtt ument, the 
declination of the Sun, and rules. The Anſtrument to know 
the Peridian Altitude ſhall bee the Aſtrolabie, becauſeitis 
moſt commodisus fozthis purpoſe, whereof wee will intreat 
in the Chapter following. The declination of the Sun(which ' 
is to take it awap, oꝛ to ioyne it with the Peridian Altitude, 
we haue alreadie deſcribed in the third Chapter ok the ſecond 
part. The rule toknow when the declinations mall. bee ioy⸗ 
ned with the Peridian Altitude, oz taken from it, wee will 
gine in the 8. Chapter. To know the Altitudes of the Pole, 
by the Altitudes of the Nozth Starre, two things are ne. 
cefſarie, that is, an Inſtrument and rules. The Jaftrument 
where with the Mariners are accuſtomed to take the Alti- 
tudes of the Nozth , they call Beleſtilia, which is a Croſſe 
ſtaffe, whereof wee wil wꝛite hereafter inthe 9. Chapter. And 
the rules of the Turne oꝛ Compaſſe , which the Nozth-far: 
maketh about the Pole, we will declare in the 10. Chapter. 
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CAP. VII. 
Of the making and vſe of the Aſtrolabie, with the which 
the Mariners take the Altitude of che Sunne. 


Area plate of Copper oꝛ Lattin (which to this purpols 
is better then any other Pettall) of the bigneſſe that 
| pou: 
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you defire ts make the Affrolabie , and is commonly of the 
bigneCe of a Span ofthe Diameter, and let it be ofthe thick- 
gelle of halfe a finger at the leaſt, foz the weightier that it hal 
2.ſomuch ſhall it be moꝛe ſteddie lo make the Altitude. This 
Slate muſt be made round by a Circle, leaning a comming 
” fozth of the Circle 02 coꝛner, in the which pou ſhall put a Ring 
02 handle with a hole, whereby pou may hang the Aſtrolabie, 
by a thzed oꝛ line to take the Altitude. 

After it is thus made, with the Ring oꝛ handle annered 
thereto, make it bꝛight and ſmoth, poliſhed on both the ſides, 
and all of one cquall thickneſſe, that one fide bee not heauier 
then another, which pou ſhall trie in this manner: hang the 
Plate by the King oꝛ hole that you haue made, and from the 
ſame hole hang a plomet of Lead, faffned to a haire, oꝛ fine 
thzed of Silke. The Aftrolabie thus hanging free, and at li⸗ 
bertie with the plomet, if then the th2ed fall vpon the Center 
of the Aſtrola bie, it is wel, but if the thz&d do leane oꝛ ſwerue 
to the one ſide, oz to the other, frem the Center, then is that 
ſide thicker and heauier then the other, and muſt thereloꝛe be 
made thinner, vntill the thꝛeed fall inffly vpon the Center. 
This done, make a Circle vpon the ſaid Center, a little with⸗ 
in the Cirtumferente of the Aſtrolabie. Then dꝛaw a Dia⸗ 
neter from the Center of the hole, in the which the Ring 92 
handle is, vnto the Center of the Aftrolabie, traucrfing oz o- 
nerthwarting the whole Cirtle. And this ſhall bee called the 
Line of the Zenith,o2 verticall point, which alſo ſhall be cut 
with another Diameter vpon the Center, making right An- 
gles with it, and this Diameter ſhall bee called the Pozizons 
tall Line. Theſe two Diameters ſhall dinide the Circle ins 
to foure equall parts. After this vou ſhall make another Cir⸗ 


' fle.fo muchmoze within the ſecond , that betwene the Cirs 
cumference of both the Circles, map bre contained ihe num⸗ 
bers of the degrees. Then(the Aſtrolabie hanging befozepoy) 
you ſhall dinide the one (being the ſuperiour and left part) 
firſt into thz& equall parts, and euery part ſhall containe 30. 
degrees. Then ſhall you dinide _— part of theſe into — 

| 2 other 
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other cquall parts, and they ſhall containe 10. degrees: m 
euerp of theſe dinide into two parts. and theyſha!l contaim 
fiue degrees. This done, put a Ruler vpon the Center of the 
Ackrolabie, applying it fo euery of the points that dinide the 
ſaid parts, and d2aw certaine lines that paſſe from the Cir 
cumterente of the firlt Circle, vnto the leſſe Circumferente, 
and in the ſpace of the leſſe Circle mite the nambers sf the 
degres, beginning in the Bozizontall Line, and in that ſpace 
put ſiue, and in the ſecond ten, and ſofo2th of the other, vatill 
the go. degrees end in the Line of the Zenith: then ſhall pou 
- diuide the ſpaces that are betwene the ſirſt Circle and the 
ſecond,euery ſpace into fine, which ſhall make the 90.degres, 
The Altcolabie thus mads ,you ſhal makeÞ Alhidada oz LA. 
bell: fo: the which pon hall take a Plate of Lattine , of the 
bꝛeadth of ſcarcely tws fingers, and as thicke as the Aſtrola- 
bie, alſo as long as the Diameter of the Aſtrelabie, and make 
a Line in the middeſt thereof by the Longitade , in the midſt 
of this Line, make a Circle, ſo great that it may touch in the 
ſides of the Plate, then cutoff this Plate on the one ſide, that 
which it hath from the Line to the right hand, and on the 0 
ther fide, that that it hath from the Line to the left hand, lea- 
uing the Circle whole. This Line that tall paſſe by the Cen 
ter ofthe Circls, is called Linea Fiduciz (that is) the Line of 
canfidece, which is that, that ſheweth in the degrees, the Alti- 
tude that is faken. Then ſhall you fake away the ends 0; 
co2ners of the Alhidada, that are without the Line, ſo that yon 
touch not the Line. This done, you ſhall make two little ri⸗ 
fing oꝛ rayſed Tables oz Plates of the ſame Mettall, whereof 
the Atcolabie is made, and of the ſelfe ſame thickneſſe that is 
the Alhidada 82 little leCe , and of the bzeadth of the Diame 
ter of the Circle of the Alhidada, and let them be a thambve in 


height. you ſhall make a Line. When theſe are made equall, 
and all their Aagles cight , in enery Line of theſe that you 
haus made, you all alſo mike two holes, equally diſtant 


height oz bzeadth. Jn the mid of theſe two places by the 


kram the ſides oz edges of the (aid jPlates a Tablets, And — 


„ e ö as 


the two holes of euery of theſslittle Plates, ths one hole muſt 
be as bigge as may contiime a great Pin, and theſe ſhal ſerug 
to take the Altitude of the cars. The other muſt bee ſo ſub⸗ 
tle and \mail, as a fineſowing Needle,and theſe ſerus to take 
the Altitude ofthe Sun: they mut be made in ſuch manner, 
that the outward part of them be bigger, and leſſe within, ok 
the guantit ie that J haue ſaid. Theſe Tablets oz erected 
Plates being thus made, they muſt be ſothered in the Alhida- 
da,betweene ths Center and extremities oꝛ ends of the ſame, 
making in it cer taine notches, where they map bet made faſt 
ind ſothcred , oz leauing firſt in the Plates certaine ſharpe 
points oz coꝛners, that may enter into certaine holes, made 
in the Alhidada, whercby they may be made faſt vnderneath 
with Pins, and they muſt be ſofet , that the Line where the 
holes of the Plates Axt, map fall vpon the Line of confidence 
of the Albidada, ſo that the one halte of the Plate be ſet vpen 
the Alhidada, and the other halfe without it, o2 at large. In 
like manner pon ſhalltake god aduertiſement, that the great 
hole of the one Plate and directly againſt the great hole of 
the other Plate, and being nothing at all aw2y:this done you 
ſhall boze the Aﬀrolabie thozow dy the Center, making a 
berie round hole, that may haue in the midſt ot it, the Center 
ob-the Aﬀrolabie. This hole ſhall be of the bignefſe ef a Goſe 
quill : and the like ſhall you make ti the Center of the Circle 
ofthe Albidada : then ſhall peu mau a Pin o2 Naile, of the 
ſame Lattin,the which on the vpper part of the Alhidada may 
haut a plaine and round head : this Pin alfo hall bee verit 
round and ſmooth, that it may enter iuſt and doſe into the 
hole ofthe Alliidada, and Aﬀerolabie , arid at the end 82 point 
thereof, comming fo2th on the other ve ofthe Aﬀrolubre, 
mult de a hole made Weway thozs® the Pin, cloſeto the 
ofthe Altrolabie,of the bigneſſe of atitte napte 02 Pin, 
t map de pat therein, to ang fact together the Alhidada | 
with the Altrolabie, \o that the Alhideda way thereby betur- 
nedround abyut the Alkroladie, as wppexetthin this Figure 
following. - e p 
L 3 To 
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To take the Altitude of the Hun, hang vp the Aﬀtcolabie 
by the Ning, and let the Alhidads againſt the un, and rayſc 
it, o2 put it downe in the quarter that is graduate, vntill the 
beames of the Sun enter in by the little hole of the other ta 
blef 82 rayſed plate, and pzeciſely by the other litte hole of the 
other tablet. Then loke vpon the Line of Confidence, and 
| how many degrees it ſheweth in the quarter that is graduate 
(beginning from the Yozizontall Lino) ſo many degrees of 
——— ͤ2— 
any other , loking 20w the great holes, 

becaule this may hardly be ſiꝛne by the little holes. 


Cuar 
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Cu Ar. VIII, 
Of the deGnition of the Altitude, and how the Altitude of the 
Polettay well be knowne by the Meridian Altitude, 
and eleuation of the Sunne. 


T is convenient fo define the Altitude, befoze wee gine 
— of the vſe thereof. The Altitude of the Sunne, o: the 
Poe, 02 of anvother Stars, is the diſtance that is betwe&ens 
it and the Hozizon. And this ought to bee accounted by the 
degries of the great Circle, which palleth by the Zenith, and 
by the Center of the Dun, oꝛ of the Mone oz of the Star, vn / 
to the Hoziʒon. And the degrees that are from the Yozizon to 
the Star,o2 to the Sun that is the Altitude, and the degrees 
that are from the Center of the Star,o2 of the Sun, vnto the 
Zenith, is called the complement, oꝛ ſupplement of the Altt- 
tude. The Altitude of the Cquinoctiallis ener counted by 
the Meridian. And the degrees of the Peridian, that are be- 
tweene the Equinoctiall and the Yo2izon, is the Altitude of 
the Equinoctiall, and other ſo manie are they that are from 
the Zenith to the Pole. Foz the Altitude of the Equinoctiall 
is equall to the complement of the Altitude of the Pole. The 

degrees of the Peridian that are betweene the Cquinoc{iall 
and the Zenith, is called the complement of the Altitude of 
the Equinoctiall, and is equall ta the Altitude of the Pole. 
fAad although we haue defined the Altitude in generall, pet 
ſhall wee onely p2ofit our ſelues by the Peridionall Altitude 
ofthe Dunne. The Meridian Altitude is the gres teſt Altilud e 
that the Sun hath euery day, and this ſhall be when the Cen⸗ 
ter ol the Sun is in the Peridian. And the Arke of the Heri⸗ 
dian that is betweene the Yozizon and the Sun, is the Peri- 
dian Altitude: So that when we (ap, the Altitude of the Sun 
is taken, it is underſt@d at midday. The ſhadowes that the 
fun then maketh , are in th:& loꝛts: foz eyther to vs it ca- 
un the havow toward d Noth part, toward the South, 
L 4 03 


150 The Art of Nauigation. 
92 pendicular by a right · vp Line, ſo that at middays2} none, 
nothing that andeth vp2ight, giueth any ſhadow at all. But 
fo2aſmuch as there is ſuch variation in detlinatiens, Alti 
tudes, hadowes, and Paralels, it ſhall bee neceCarie to gine 
rules fo2 all variations. And theſe Gall be reduced into four 
b:iefe and tompendious rules, the which J haus here deſcri- 
bed, that the wittie may have p2ofit by them. and the rude 
learnethem,not caring fo2 the rules of the Parwers,becanſe 
they are ſo long and tedious, fo2 (as the Philoſopher ſayth) it 
is vainely done by many, that may well be done by few. 

When the ſhadow ſhall be perpendicular, it is becauſe the 
Sunne is in the Zenith, and 90.degre@s abous the Po2izon. 
And then how many degrees of Dectination the Þunne hath, 
ſo much ſhall we bee diſtant from the Equinoctiall , toward 
the part where the dun declineth. And if it haue no declina⸗ 
tian, it and we ſhall be vnder the Equinsctial. 

But when the Sunne and the ſhadowes ſhall bee to bs 
from the Equinoctiall,toward one of the Poles, we ſhal take 
away the declination from the Peridian Altitude, and then 
hall remaine the complement of the eleuation, which tom. 
plement being taken from 90. degrirs, then ſhall remain 
that which we be diſtant from the Eguinot tiall toward the 
ſame Pole. 

When the Bun declineth from the Equinectiall , foward 
the one Pole, and the hadowes ſhall be toward the other, we 
ſhall ioyne the declination with the Meridian Altituds:and if 
all come not to 90. then ſubſtract them from 0. degrees, and 
we ſhall haue the complement, and ſo much ſhall wee bee di- 
fant from the Equinoctiall, toward that Pole, to the which 
the ſhadow falleth : and if they bee moze in number then 90. 
then the anerplus of 20. hell we be diſtant from the Eguino- 
ctiall toward the Pole, where the Sun declineth, and if they 
be iuſt 90.we ſhall be vnder the Eguinoctiall. 

When the Su7ne hath no declination, we ſhall be diffant 
from theSquinoctiall, the complement of the Meridian Al- 


titude toward the Pole where the ſhadotwes are. 
rules, 
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rules, bellde (the vſe whereof wee hane ſpoken) may bee 
knowne how much is the greateſt declination of the Hunne, 
the Altitude of the Equinoctiall,the dap, houre, and minute. 
when the Equinox was, the whichis knowne as followeth. 

Paning taken the greater Meridian Altitude of the ſum- 
mer (which is in the beginning of Cancer) and the lefle of 
Wlinter (which is in the beginning of Capricorne) taking a- 
way the lefle from the moze, the reſt is that, that is from 
Tropike to Tropike, and conſcquently parted by themid- 
def is the greateff declination. 

As foꝛ example, being in the City of London, J find the 

greatef Peridian Altitude of the O in ths beginning of 5. 
fo be 62. degrees, and the lefler Meridian Altitude, which is 
when the © is in the beginning of , to be 1 5. degrees, then 
taking 1 5. from 62. reſts 47. and ſo much is from Tropike 
to Tropike,and the 3. which is 2 3. degrees, 30. minutes, is 
the . e 
Againe, the greateſt declination added to the leſſe Peri- 
dian Attitude, o2 ſubſtracting it from the greater Peridian 
Altitude, the reft is the Altitude of the Equinoctial abone the 


Bazizon. 

| 22 example, the greateſt declination 23. . added to 15. 
the leer Peridian Altitude makes 38. + o2 taking from 62. 
the greateft Meridian Altitude, reſts 38.7. the height of the 
Eqguinoctiall in the City of London, oz in any plate where 
the Pole is eleuated, 5 1. degrees.20, minutes:hereof it fol- 
lometh.that when we take take the Peridian altitude at 38.7. 
that day is the true Equinoctial, which will bee the 11. of 
March, and the 13. of September this pzeſent ptere 1613. 

Do likewiſe when you take the height of the Sunne 
ven the Peridian, at 62. degrees of Altitude, then is the ſun 
inthe true Hummer Tropike, oꝛ at 15. degrees of Meridian 
Altitnde, then is the true Winter Tropike, the Summer » 
Tropike being at the Suns entrance ints &, and the Min- 
ter Trop ke, at the Sunnes entrance into >, which is the 
12. of Iune, and the 12. of December, this pzeſentpere, 1613. 
Here 
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Heere it is not vnneceſſary ts he noted, that fo2 the woz- 
king and obſeruing of theſe, and ſuch like p2epoſitions, there 
is to bee conſidered, that (rom the Equinoctiall to eptherof 
the Poles, is iuſt 90. degrees, and the height of the Pole is 
the elenation thereof, and hauing taken the height c2 Alti. 
tude thereof , the ſame ſubſtracted from 90. that which re⸗ 
maineth, is the ele uation oꝛ height of the Equinectial about 
the Hoꝛizon: fo2 it is certaine, that il the Pole be taken at go. 
degrees abone the Boziz on, that is to ſap, ifthe Pole bee in 
the Zenith, then is the Cquinoctiall in the Yozizon, and 
loke how much the Pole is depzeſſed from the Zenith, 63 
verticall point overponr head, ſo much is the Equinoctiall 
raiſed abone the Poz2izon towards pour Zenith: and by this 
reaſon you may know the Meridian Altitude of the ſame, 
by adding the Declination, with the tleuation of the C- 
quinoctiall, 


of + + + $f 


Sheweth the making and vſe of the Matiners Croſſe. 
ſtaffe now commonly vſed. 


Ere in this Chapter had Martin Curtis ſet downe the 
Deſcription and making of a. Croſſe ſtaffe, having 
onely one Tranſame, as hauing in his time not the know- 
ledge ol any other: but the ſame being woꝛne out of bſe, and 
diuers farre better nom knowne, J haue thought god heere 
to explane the making and ble of the latter, namely, of that 

with thzee Tranſames now moſt commonly vſed : foz the 
making whereof, it is neceſſary ta haue a Table-boozd, ec. 
of ſuch convenient length aud bzeavth, that vpon the ſuperf- 
cies thereof a quadꝛant may be dzawne, whole Semidiame⸗ 
ter map confaine the iuſk length oz ſomewhat moze , that 
von would haue pour ſfaffe to bee of : faz the better effec- 
ting whereof, it is god to couer the ſaid Table oz boozd with 
paper, and vpon the ſaid paper,as Jſaid, with alargepaire 
of Compalles deſcribe aquadzant in ſuch maner, as * 


— 
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ed inthe figore following, marked withthe Letters, A. B.C 
that quad2ant divide into two equallparts, from the Center 
to the Limbe, with a Diagonal Line, pꝛotracted by the Line 
A. B. the halfe thereof, vs. that nert vnts the perpendicular 
oz ſubtendent, A. B. let it be diuided into 90. etzuall parts, 
from B. to D. and to the ſaid Line, A. B. dꝛaw thee Para⸗ 
lell Lines from the L imbe of the quadꝛant, to the baſe there- 
ol, v. the firſt diſtant from the ſaid perpendicular, 5. parts, 
marked with 1. B. the ſecond 10. marked with G. H. and 
the third 20. marked wilh E. E. which thzee paralell Lines 
ſernefo2 the graduation ot thꝛee ſides of pour Crofle-ſtaffe: 
the firſt ſeruing from 5. to ro. the ſecond from 10. to 30. and 
the third from 30. to 90. degrees of Altitude, epther of Sunne 
9} Starres, where you are to note, that the ürſt Paralell 
Line exp2eſſeth halfe the length of the ſhoꝛteſt Tranſame oz 
Croſſe,the ſecond, halte the length of the middlemoſt Tran- 
ſame,and the third halte the length of the longeſt Tranſame, 
which (aid Tranſames oꝛ Croſles muſt bee applved each to 
his particular ſide of the Taffe (biʒ.) the ſhoꝛteſt to that ſive, 
which is marken \rom 5. fo 10. degrees, the middlemoſt to 
that fide which is marked from 10. to 30, and the longeſt to 
that ſide which is marked from 30. fs 90. degrees, euer y one 
at ſuch times as occaſion ſhall be miniſtced. 

Ho it reſteth to ſhew how to diuzde each ſide into his 
peculiar number ot degrees, ant werable to the Tranſame 
. 02 Croſſe belonging therets, which is thus done: lay one end 
ol pour Ruler to the Center A. and applying the other vnd to 
each ſeuerall dinifion in the Limbe, betwirt 5. and 10. 
parts, where your Ruler hall each time cut the Line I. K. 
marke foꝛ each ſeuerall degree, foz that ſide of your 
Kaffe which ſerues from 5; to 10. degrees: againe, apply pour, 
Ruler to each ſenerall Diniſfon in the Limbe, from 10. 6 
30. and where pour Ruler ſhall each time tut the Line, G. H. 
make a marke fo2 each ſeuerall degree : fo2 the ſecond ſide 
of the Kaffe, leruing from 10. degrees, to 30, degrees, and 
zam pour Ruler to each ſeusral diuiſion of the Limbe: 


from 
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/ from 30.to 90. where it ſhal each time rut in the Line, E. F. 
make a marke foz the fetierall degrees, ſoʒ the third five of the 
Kaffeſeruing from 30. to 90. degrees,bnto which the longeſt 
Tranſameis to be applyed. Theſe 3. Lines being thus mar, 
ned, if von apply the 3 ſides of your ſtatfe each to his peculiar 
— t dinide the ſaid ſides of if, thereby pou hal haue pour 

fe accommodated, wherunto pou may apply the Croſſes 
each ſeuerally as pou ſhall haue occaſion to vſe them, noting 
that the tho:teſt Crolle is to bee vſed, when the Sun ez Star 
is not aboue 10. degrees high, the middlemeſt, when the Sun 
82 tar is not aboue 30. degrres high, and the longeſt Croſſe, 
when the @un oꝛ Star is betwixt 30. and co. degrees high. 
The Demonſtration ofthe ſaid Staffe. 
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The ſaid ſtatfe being thus furniſhev with ſenerall de- 
grees,if the Artiſan liſt to fake the paines, hee map dinidc 
tach degr&into 4. 5. 6. 10. 12. 02 15. partes, each part con- 
taining, 15. 12. 10. 6. 5. 0} 4. minutes, as hee ſhall thinke 
connenient to bee tompꝛehended within the length of the 
ſaffe: which being ſo accompliſhed, it reffeth now to ſhew 
the vſe thereof, which is ſo commonly knowne vnto every 
D2dinary Sea-man „that few wozdes. will ſuffice fo2 the 
explanation thereof: being tdus, hauing fitted that Croſſe 
to the ſtaffe, which in pour iudgement wil bet ſerue foꝛ ycur 
altitude defired,ſet that end ofthe ſtaffe where the degrees do 
end, ta the co2ner of pour epe, right with the Center thereof, 
holding the Croffe right vp and downe, and winking with 
pour other epe, moue the Tranſame o7 Croſſe to and fro, 
till by the extreme ends thereof vou may at once (with that 
eye, at which the affe is) ſee both the middle 62 Center of 
the Sunne o2 Carre and the Hoꝛizon, vs. the Sunne 92 ſtarre 
by the vpper end ol the Croſſe, and the Hoꝛizon, by the lows 
er end thereof, which being ſeene as is ſaid , there ſtay the 
Croſſe and the number of degrees that is tut there with: vp⸗ 
onthe ſide ot · the ſtatfe belonging thereto, is the Altitude of 
the Sunne, ſtarre, xc. deſired : manifold are the other ſoztes 
of Inffruments, by which obfernation may bee made epther 
on ſhoꝛe oꝛ at the dea, but this being moſt common in vſe, 
J baue onely ſet downe the deſcription and vſe thereof: 
Lhough J carnet but chiefly commend . Wrights Sea- 
quad2ant,as alſo another quadzant now much in vſe, where- 
by the ſunne is to be obſerued without looking thereat, with 
onely turning the quadꝛant towardes the Sunne, and loo- 


king vpon the P82izon , the quadzantlping ener your ſhoul- 
der with your backe towardes the Sunne, fo: the vſe of H. 
Wrighrs quabzant, hee hath waitten thereof very amply in 
his cozrection oferro2s in Nauigation,and fo2 the other it is 
lo eafte*that it needes no explanation: the vſe of the Sunnes 
altitude thus taken by obſeruation, is explaned at large in 


the third Chapter of the ſecond part. 


CHAP, 


The Art of Nauigation. 


Cray, X. 


Of the Altitude ef the pole known by the 
Altitude of the North · ſtatre. 


O know the paralell in the which the hippe is, ouer 
and beſides the rules, there befo2ze the Altitudes of the 
Dunne it is likewiſe knowne by the Altitudes of the Nozth- 
ffarre, Theſe two manners are vſed, foꝛ that moꝛe credit is 
giuen to two witneſſes then to one: ſo that if by one ariſe any 
doubt, the ſlamemay be certified by the other, and alſo be⸗ 
cauſe time map ſometime ſerut fo2 the one, and not foꝛ the o⸗ 
cher, as to haue a claudy middap oꝛ none, and a clere night. 
The Attitude is taken of the Hozth- ſtarre, which is a ſtar 
in the extremity oꝛ end of the tayle of the leſſe Beare, being 
A conſtellation, commonly called the Hoꝛne. Foz this Nozth 
Starre (of the moſt notable ſtarres about the Pole)is neereft 
vnts it, and ſhall therefoze ſhew a leſſe Circle then any of 
theother , and ſoſhall his Altitude differ little from the Al- 
titnde of the Pole. This Starre hath declination 87. de- 
grees, and 8. minutes, and the complement to ninety (which 
are two degrees, and fifty twe minutes) is his diſtante from 
the Pole. And althongh that many hold opinion, that it is 
diſtant moze then thz& degrees, yet it is now pꝛoued by the 
daylp experience ot many expert both Aſtronomers and-Pa- - 
riners, who by diligent obſeruations haue found the true 
places of the Starres, then haretofoze : and among the reſt, 
it is molt certaine, that the ſaid Hoꝛth - Karre is but two de- 
grees, and fifty two minutes from the Pole, with their 
Longitudes, Latitudes, Declinations, and right afſenſions 
moze perfectly, and pꝛeciſely then doe the Pariners : fo2 they 
accountnot onely by degrees, but alſs by minutes and ſe- 
conds. Therefo:e whoſocuer will pzeciſely knowit.lethim 
take the higheſt Altitude of the No2th-Starre, which is his 
being ouer the Pole, and the leſſe Altitude, which is his be⸗ 
7 . mg 
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ing buder it : then take away the lelle from the moꝛe, and the 
halte of that that remaineth, ſhal be the diſtance of that farre 
from the Pole of the wozld .. 

And likewiſe by this experience may bee knowne the Al- 
titude of the Pole, and what all the other ſtarres, thatgoe not 
downe vnder the Yozizon, bee diſtant from it. Jopning the 
greater Altitude with the leſſe, and that ſhall amount thereof, 
diuided by the halfe, ſhall bee the Altitude of the Pole, and 
taking away this Altifude ofthe Pole from the greater Alti- 
tude of theffarre,oz the leſſe from the altitude of the Pole, the 
reſt that remaineth hal be the diſtance of the ſtarre from the 
Pole: and as the Pole is inuiſible, it cannot bee ſeene oz 
knowne , when the oꝛth · ſtarre is higher and lower, extept 
it bee hy the meane ol ſome other marke: and foꝛ this is con- 
fidered the poſition of the fozmer Guards oz watch, being 
one of the two ſtarres called the Guard, which are in the 
mouth ot the Yozne : which how much the ſaid ſtarre is vn⸗ 
der 02 above the Pole, is knowne by sften experience, and 
tract triall of the ſaid fozmer Guard, being vpon any point 
bk the Compaſſe, accozding to which diſtance ofthe No2zth- 
ſfarre from the Pole, J haue here inſerted the height oꝛ de» 
weſſton thereof, foz:any: of the eight chiefe oz Cardinall 
points: but foz thoſs-that defire moze pꝛeciſelp fo2 all the 
whole thirty two points, let them reſozt to the Booke called, 
The Sea-mans Kalender, where their expectation map be 

fully (atiſfied, . 


Common Rules. 


The fozmer Gnerde being in the Eaſt; the No2ths 
Starre is in one Degree; and: 37. Pinutes-vnder- tho. 


, The Guard being in the Nozth-ealk ; the Nozth-ffarre is 
two degrees, and fifty minutes under the Pole. 

The Guard being in the Noth; the Starre is two de⸗ 
ares, and 2 minutes vnder the Pole. 


The 


1 TheArtof Nauigation. 


- Guard inthe Nozth-welt, the Star is, 34. vnder 
Pele. 

The Guard in the Welt,the Starre is one degree and 36. 
aboue the Pole. / 

The Guard in the South-weff, the Starreis two degr&s 
and o. minutes abaue the Pole. 
The Guard in the South, the Starre is two degres, 24 

minutes abone the Pole. 

The Guard in the South-eaff,the ſaid Nozth-arre is 34. 
minutes abone the Pole. 

Hole that theſe eight windes are made acco2ding fo foure 
Lines: whereof tiws are right, which are Pozthand South, 
and Taff and Meſt, and the other two are croked, which are 
Hoꝛth· eaſt, South - well. and South-eaf, Pozth welt. When 
the Guard and the Nozth-ſtarrc ſhall bee in the right Line, it 
tall appeare cleere how they are, and when they ſhall be in 
the croked Lines, it may bee ſ&ne, becauſe the Ouardes are 
the ons by the other ina right Line. 

Heere, acco2ding to the pꝛeſcription of Martin Curtis, 
Gould have followed an Inſtrument ſpeculatinely ſhewing 
the vnifo2mity of motion, which the Nozth-ſtarre, with the 
Guardes make about the No2zth-Pole of the wozld, which 
being that,it is falſe and erronious, and much different from 
the truth, as experience hath now truely tanaht bs, by the 
painefull indenours of many both learned and well exerci- 
ſed in theſemoderne times, J haue thought rather better to 
omit it altogether ,then by the ſight thereof with his allegati⸗ 
ons (which doubtleſſe in his time could not wel be diſpꝛoued 
to incite any thꝛough ignozance of the truth, to ref doubtfull 
of eyther, and in ffeade thereof to ſupply the vagancy , with 

thoſe things, which are notonelynecefary, but rather moſt 
nedfull foz enery Sea - mans vſe: as fo2 the declination oꝛ 
diſtance of the ſaid Noztk-arre from the Pole, it hath beene 
recited at large in the fozmer Chapter, and fo: the allow⸗ 
ance that is to bee ginen thereto, er ther by adding 62 ſub- 
ſtracting accozding ts the height aboue the Pole oz * 
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on beneath the Pole, it is fet downe at large in my Boo ke 
called the Dea-mans Kalender fo2 euerie ſeuerall point of 
the Compaſſe, in which reſpect to ſet the like downe bere a- 
gaine would be ſuperfluous, onely becauſe that the reſt of the 
fixed ffarres are there ſet downe with their declination and 
right aſenſion onely, withont ſhewing the time of their cons 
ming to the Meridian, ſaue onelp by their right afſenfion,and 
the Table ofthe Sunnes right afſenfion thereto adioyning, 
which is ſomewhat to intricate foz many of the meaner ta- 
patities, to vnderffand,foz whoſe eaſe Jhauethought good 
here to inſert a moze particular Table of moffof the pꝛinti- 
-pall of the ſaid ſtars, being of the firft and ſecond magnitude. 
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CAP. XI. 

She weth the Dec ſination, with the points of rifing and ſetting 
of cert2ine of the moſt notable fixed Starres, with a perfect 
Table for the time of their comming to the Meri- 
dian, from fiue to five dayes, in euery 
Moneth through the 

Yeere. 


2 firff far in the Rams hoꝛne is afar of the third bigs 
neffe, whoſe declination is 17. degrees, 17. minutes, noꝛ⸗ 
therly rifing in the Latitude of 5 1. degrees, oꝛ thereabouts, 
— ow Eaſt and by Eaff, and ſets at Nozth-Weft and by 


2 Oculus Tauri, 82 the Buls eye, is a far of the firff big- 
neffe,haning declination, 15. degrees, 3 8. minutes noztherly, 
and riſeth in the fo:eſaid Latitude, at E. A. E. Eaſterip, and 
ſets W, H. M. Meſterip. a 

3 Orions left ft, is a far of the firſt bignefſe , hauing de⸗ 
tlination 5. d 8, 56. minutes noztherly, rifing E. B. N. 
Eafferly, and fetting M. and by Nozth Wefferly. 

4 Orions right ſhoulder is a far ofthe ffrft bigneffe, whoſe 
declination is 6.degrees, 17. minutes noztherly,rifing E. and 
by BN. and ſetteth M. and by N. 
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5 The firff in Orions girdle is a far of the ſecond bigneſfe, 
whoſe declination is 38. minutes Sentherlp, and riſeth Caf, 
ſetting Melt. 

6 The great Dog is a ſtarre of the firff bignefſe , having 
South declination 16. deares,1 2. minutes, riũng abone our 
Bo2izon,S.E.and by C Eaſterlꝝ, and ſetting, S. M. B. NI. 
Meſterip. 

7 The little Dogge is alls a ſtar of the firff bignelſe , ha- 
uing 6. deares, 13. minutes of Nozth Declination, riſing E. 
and by H. and ſetting W. and by N. 

8 The b:ightelt 1 in Hydra is afar of the ſecond vignefle, 
whoſe declination is 6. degrees, 53. minutes, Sentherly, ri- 
ſing E. and by S. Eaſterly and ſetting Weft B.S.Welterly, 

9 Lions heart of the firſt bignefſe declination, 13. degres 
55-No2th, riſing E. N. E. and ſetting WI. H. W. 

10 The Lions tayle is a ſtar of the firſt bigneſſe , whoſe 
deelination is 16. degrees 50. minutes No2therly, and riſeth 
abone our Yo21z6 N. E. ę by Eaſt,and ſetteth . M. by UW, 

11 Virgins Spike is a ſtarre of the firſt bigneſſe, hauing 
South declination, 9. degres,rifing Eaſt and by Souch, and 
ſetting Meſt and by South. . 

12 Bet wirt both thighes is a far of the fir ſt bigneſſe, ha⸗ 
ging 21. degrees, 20. minutes, of Nozth declination, and ri⸗ 
ſeth No:theafl Eafferly, ſetting Hoꝛthweſt Weſterly. 

13 South ballance is a ſtar of the ſecond bignelle, whoſe 
declination is 14. degrees, 14. minutes Southerly , riſiug 
Caſt Southeaſt, and ſetteth Weſt S. Welt. 

1.4 Scorpions heart is a ſtar of the firſt bigneſle „ haning 
South declination, 25. degres, 25. minutes, riſing S. Eaſt, 
and ſetting S. UW. 

15 The Eagles heart is a ſtar of the ſecond bigneſſe ha- 
nts 7. degrees, 5 4. minutes of Noꝛth declination, riſing Caſt 
and by No2th,and ſetting TUeſt and by Nozth. 

16 Pegaſus ſhoulders is a ſtar of the ſecond bigneſſe. whoſe 
declination is 12, degres. 58. minutes, Noztherly, rifirg 
E. N. E. and ſetting MN. . MW. 

17 The 
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declination is 42. degrees, 354. minutes noztherly,not ſetting 
at all in our Yo2130n. 

18 The Magoners right choulder is a ſtar of the ſecond 
bignefſe , whoſe declination is 44.degres, 49. minutes, 
No2th alwayes abone our Hoꝛizen. 

19 Hircus the Goat is a ſtar of the firſt bigneſſe, haning 
Nozth deciination, 45. degrees, 50. minutes: nepther riũng 
noꝛ ſetting in our Hozizon. 

20 Lyra is affar ofthe firſt bigneſſe, hauing No2th declt- 
nation 38. degrees, 30. minutes, not riũng noꝛ ſetting in our 
Hozizon. 

21 Perſeus right ſide is a ſtar of the ſecond bigneſſe , whoſe 
declination is 48.degres,22,minutes, not rifing no2 ſetting. 

22 Fomahand is aftar of the firſt bignefſe, hauing South 
declination, 3 3. degrees, 15. minutes, riſing S. C. and by 
D. and ſetting S. NM. and by S. 


Theſe other Starres following, neyther riſe nor 
ſet in our Latitude. 


23 Jn the great Beares thigh is a ſtar of the ſecond big- 
nefſe,whoſe declination is 55.degrees,58 minutes, noꝛtherlp. 

24 Jn the great Beares fide is a ſtar of the ſecond big⸗ 
neſſe,hauing declination no2therly, 58. degrees 34.minutes. 

25 In her backe is alſo a ſtar of the ſecond bigneſſe, whoſe 
declination noꝛtherlp is 63. degrees, 55. minutes. 

26 The kfoꝛmoſt Guard is a ſtar of the ſecond bigneſle, ha⸗ 
ning declination towards the No2th Pole 75. degrees, 49. mi⸗ 
nutes. 

27 The Pole ſtar is of the third bigneſſe, hauing Nozth- 
declination, 8 7. degrees, 8. minutes. 


A Table of the time of the foreſaid ſtars, com- 
ming to the Meridian. 
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17 The Swans tayle is a ſtar of the ſecond bigueſte. whoſe | 
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The Art of Nauigation. 
. vſe of which fozmer Table foz finding of any the 


Llaide ſtarres time al comming to the Prridian being in num. 


ber 27. is thus: looke foꝛ the name of the ſtarre at the head 
of the Table, and foz the moneth at the ſide thereof, toward 
the right hand, the dayes of the ſaid moneths there-againff, 
being numbzed, from 5. to 5. and right againſt the day ther⸗ 
of, vnder the ſfarres name, is the houre and minute that 
the ſaide ſtarre comes ts the Meridian, epther befoꝛe oꝛ af- 
ter noone, the day and month defired, which to know whe- 
ther it bee befoze o2 after noone, is noted by two Letters, 

A. and B. fo2 if the Letter A. ſand with o2 next befoze the 
numbers, it ſignifieth ſo many houres and minutes after 
noone, and if B. ſfand therewith, oꝛ next befoze, then it ſig- 
nifieth ſo much befoze noone, oz after midnight, as foz exam 
ple. The tenth of February, Jdefire to know, at what time 
the South Ballance will bee vpon the Peridian, Firſt, J 
looke fo2 the name of the (aid ffarre in the head of the Table, 
and at the right hand thereof, foꝛ the tenth of February: right 
again which vnder the ſtarres name, J finde 4. houres, 16. 
minutes, anꝭ the letter next befoze theſame, is B. Os J con- 
clude, that the South Ballance ſhall be bpon the Meridian at 
4+ a clocke and 16.minutes befozenoone,thedap and moneth 
afo2eſaid. 

Againe the 15. of September, J deſire to know at what 
time the ſhoulder of Pegaſus will bee bpon the Peridian, a- 
gainft the 15. of September, under the name of Pegaſus ſhoul- 
der, is 10. houres, 39. minutes, and the Letter next befozeis 
A. therefoze I ſay that at 10. of the clocke,and 39. minutcs 
after noone , the ſaid ſtarre ſhall be vpon the Peridian, the 
dap and moreth afozeſaid. 

This is plaine inough; from 5. to 5. dayes of euery mo⸗ 
neth : but if you deſire the like fo2 every day particularly of 
any moneth as indeed it is very requiſite, you ſee that the dil 
ference helwirt euery 5. day noted in the Table, is ntere a 
bout 20. minutes, which is enery dap 4. minutes that the 
farre comes :s the Peridian ſooner then other, and there 
foze if ron take Wr (a;eurry day that you are from the 

day 
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day next befs2e in the Table noted foure minutes, the re- 
mainder chewes your — 
XA 


The ſeuenteenth ol September, A deffre the time of Pega- 
ſus, as befo2e, and finding not the ſenententh day in the Ta- 
ble,J take the next befs2e, being the fifteenth. From whoſe 
number, being tenne houres, thirty nine minutes, I take a- 
way fo2 two dates, the differencs betwirt the fiftenth and the 
ſeuenttenth, eight minutes, ſo there reſts tenne houres, thir⸗ 
ty one minutes foꝛ the ſaid tarres comming to the Peridian, 
the ſaid ſenentcenth of September, it. 


. 
0 


CAT. XII. 
of the Compoſt ition and vſe of an lofiniment, by the which 
_ wichout obſerving the South Sunne, or midday, is knowne 
the Altitude of the Pole, and the houre that is, 


VV E baue ginen rules, whereby the Pilot may know 

in what paralell he findeth himſelfe with his Ship. 
But he may not know this at all houres, fo2 as much as ſoʒ 
the Altitades of the San it is neceCary ts abſerue the mid- 
day iuſtip, and fo2 the Altitudes of the Nozth, it is necefary ' 
to obſerue, that thefozmoft Guard bee placedinffly with the 
Korth in ſome ol the foureLines ot the eight windes, And - 
utt and beds the rules afozeſaid, Jhanethonght good to de- 
ſcribe an Jnffrument, by the which may bee knowne the pa- 
ralell where the Whip is, and what the houre is at any time - 
ofthe day by the beames of the Sunne. -- 
Make a round plate of Lattyn, oz other connenient met. - 
tall, of the Diameter of a ſpanne o moze : fo2 the greater 
that it is, the oz pꝛetiſe ſhall it be, and make it in two Wi- 
ameters, that may tut themſelues in right Angles vpon the 
Center: In the fours extremes z ends oftheſe Diameters. - 
leaue foureround punets o2 points, that may ſerue fo Aris. 
The one of theſe Diameters ſhall be called the Aris ofthe * 
wozld;anvthe other,the Line of Salt and Welt, This dene, . 
maks 2 


——— 


R * 
2 7 7 * 83 
— 169 


1 —_ 4 5 
2 . - 1 ** 0 * - 
77” 7 7 
* 


tion. 
mine ol the — — al the thicknes 
of the plate, oꝛ little lefle,e of the bzeadth ofhalfe a finger, this 
mult tand bpon an edge, ſo that the conver part may come 
iaftly with the halfe of the circumference of the plate, to the 
which it mult bee napled oz ſothered in the neather part of 
the plate, the ſemicircle beingrayſed, and that the ends ther- 
of may come with the ends of the Aris of the woꝛld:and this 
ſemicircle ſhall you dinide into two cquall parts, and cnery 
halts in 90.degrees , beginning from the halfe point, toward 
the end ol the Aris of the wand, which are the Poles. 

In like manner ſhal you make 2.circular peeces of the big: 
nes of a pece of fonreropals of plate, which they cal rundels, 
-foxthehonres : theſe muſt bee made faſt in the plate by the 
Poles of the wozld, which may hold o2 beare them by their 
Centers: and euery of theſe rundels muſt be dinided into 14. 
cquall parts, and allhough not all, yet the vppermoſt part of 
the plate, and aboue in the higheſt point of theſe diniſtors, 
pou muſt wiite 12. becauſe that there it hall ſhew the mid. 
dap 92 noone, and from thence , the afternoone houres muſt 
begin their numbers toward the Weſt part, and ſhal end ſire 
houres in the halfe oz mid delt of the iovnt of the Circle with 
te plate: in the other ioynt ar the other part, ſhall begin 6.0f 
the houres befoze noone, and ſhal end 12. in the higheſt point, 
Von muſt alſo make another ſemicircular pece ofthe bzedth 
of a finger this muſt be plaine o;flat, e the concaue oꝛ holow- 
 neſle thereof equall tothe ſemicircle of the edge v2 ſide of the 
plate, & in the ends muſt haue 2. holes, wherin may iuftly en- 
ter the points that come foozth of the Circkefo2 the houres 
which are the Poles of the wozld : alla this ſemicircle muſt 

ooo 
wich map e (qu 
ircle lid ewiſe mut bed 
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degrees and a halfe, make a trauerſed Line, fo that from the 
one tothe other map be 47.degreos. And in this ſpace ſhall 
you dzaw certaine Lines Equidiſtant with them of the mid- 
delt, that they and the middle Line may dinide into 4. equall 
parts the bzedth of thehalfe Circle. Then loke in the Table 
ofthe declinations ofthe Dunne, what declination hath the 
5.degree of Aries, and that ſhall you account from the E- 
quinoctiall toward the one part, and as much moze to- 
ward the other, making a Line that may reuerſe that of the 
middeſt, where that declination doth end, and touch in the 
other two Lines. And the ſame ſhall vou doe at 10. 15. 
20, 25, and 30. which is the ende sf Aries, and beginning 
of Taurus, and then the Line ſhall trauerſe all the bzeadth : 
The like alſo pou ſhall doe ts Tavrus and Gemini, then in 
the ſpaces wꝛite Caracts ofthe twelue ſignes, beginning A- 
nes from the Equinoc tial, toward the No2th Pole. And then 
doe Taurus and Gemini end in the greateft veclination , be- 
ginning Cancer in the other part of it: Then Leo and Virgo 
doe end in the Equinectiall, where ſhall begin Libra, Scor- 
pio, Sagittarius: and in the other part, Capricornus, A- 
quarius, and Piſces ſhall end in the Equinectiall where A- 
riesbegan : this halfe Circle muſt haue an opening o2 open 
place, euen and iuſt in the middeft from the Equinoctiall, vn- 
to ſomewhat moꝛe then the greateſt declinations, and mutt be 
alittle bꝛoader on the inner part then without, and not ſs 
b2oad as map tome to the two Lines, becauſe it wonld then 
take away the graduation of the ignes : and in this open 
placemuff bee put a ſquare graine o2 ſfubbe, which on the in- 
nerpart may come plaine with the halfe Circle, and on the 
diter part may come fo2th alittle, where chalbe naild aſquare 
pece of Lattyn, of the bzeadth of the halfe Circle: this graine 
82 ſtubbe being ſo nayled with a peece, muſt haue in the mid- 
deſt a hole, foſmall, as may receinea litilepmne,and by tte 
Center ot this hole, muſt paſſe a Line, whichthall trauerſe all 
the graine: and this Line ſhal ſerne to put the Sunne (which 
the hole rep2elonteth ) in the degree of the ſigne where it is: 
Thishalfe.Circle where it goethin the circumfcrence of the 
| rundels,, 
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rundels, fo2 the houres mull bee filed on the one ſide unte | 
the Line that is in the middeſk, ta marke it, and ſhew the 
number ol it. Foꝛ the placing oz ſetting of this Inſtrument, 
vou muſt cut a girdle, oꝛ ring of Lattyn, as thicke as the 
plate, and ef the bꝛedth of a finger, oꝛ little leſſe, and ſo large, 
that of it may bee made a Circle ſomewhat bigger then the 
plate, ſo that the plate and the Peridian may eaſily bee con⸗ 
tained within it. This Circle ſhall bee called the Bozizon, 
which muſt be diuided into foure quarters. 

In like manner muft be made two Semicircular preces, 
and the ends of them muſt be nayled oz ſothered in the points 
that diuide the quarters ofthe Circle, & diuide the one from 
the other in two equall parts, making right Sphericall 
Angles, and in this ioynt ot theſe two peeces, muſt bee nap⸗ 
led oꝛ ſothered a aſtell, the which at the one end is diuided 
into two bꝛanches o2 fozkes, Then ſhall pou make a baſe o; 
foot foꝛ the ſame, which in the vppermoft part thercof ſhall 
haue a concauitv,o2 hollowneſſe, where may be ſet a ſapling 
Compaſſe oꝛ a needle, touched with the Load-ſtone, and coue- 
red ouer with a glafſe. And on the higheſt edges of this baſs 
the two b2anches of the aſtell ſhall bee made faſt, and this 
baſe with the Paſtell,the haife Circle, and the Circle,ſhall be 
all one pece, which ſhall bee called theſeate oꝛ frame of the 
Jnſfrument. The Yoztzontall Circle in the ends of one 
halfe Circle, muft haue two holes, in the which map enter 
the Aris that are made in th? e::ds of the line of Eaſt  TUeſ, 

Alſo you mult take good herd when you ſother o2 make 
Faft the Maſlell in the baſe , that the Noꝛth and South of the 
plate oꝛ Hoꝛizon, come with the No2th and South of the na: 
dle that is beneath, haning euer reſpect how much the na⸗ 
dle doth vary from the Meridian. by Noꝛth· eaſting oꝛ Poꝛth⸗ 
weſting. In the ioynt of the two halfe Circles vpon the Pas 
ſteli, muſt be a point called the Inder oꝛ ſhewer⸗ which ſhall . 
ſhew in the halfe Circle, lothered i in the place on the ncather 
part, the degrees that the Pole is rayſed aboue the Boꝛizon. 

Foz the perfection of this Jaſtrument , it ſhall be conue⸗ 
nient ta ſet the Yozizon very plaine and equall at the * 
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of the operation oꝛ pzactifing with the Anſtrument, and this 
map be done in two manners, whereof the one is, hanging 
by a fine thꝛeed at the Center ofthe plate, a plomet made 
ſome what pointed at the neathcr end, ſo that the Ho2tzon 
ſanding plaine and leuell, the point sf the plomet map fall 
vpon the point of the Ander, and this manner is good fo2 the 
Land, but fo: the Dea, pou Wall ſother the Hozizon with two 

Ares, little ſtubbes oꝛ ends comming foꝛth: theſe ſhall be put 
in the two oppoſite holes of a Circle of mettall made ſome- 
what ſtrong, and this Circle muſt haue other two ſtubbes 
likewiſe comming fozth , and equally. diſtant from the two 
holes : theſe muſt bee ſothered oꝛ nayled in two holes of ano⸗ 
ther Circle in like manner, and the other Circle with other 
two ſtubbes incloſed in a bexe:i then the boxe ſtand euen and 
leuell, the popſe oꝛ waight fhall cauſe the Hoꝛizon to ſtand le- 
uell, although the Ship ſwap oꝛ roule from fide to ſide:the bſe 
of this Anſtrument is in this manner. a 

When pou defire to know the Paralell in which pou are, 
and the houre that is, put the Line that trauerſeth the grain, 
in the degree of the ſigne in the which the Sunne is, (which 
pon ſhall know by the Table of the place of the Sunne, in 
the ſecond Chapter of the ſecond part) and ſet the Na2th and 
the South of the plate with the No2th and South of the n&- 
dle. Then turne the moueable Meridian againſt the Sunne, 
the foote of the Jnffrument ſtanding faſt, and rayſe it, o2 put 
it downe in a plate, vntill the beame of the Sunne enter in at 
the hole of the graine, and fall in the Center ofthe graine, and 

ſtanding, ſs beheld the Inder, and how many dearees it 
ſheweth from the Peridian, ſo much is the Altitude 
of the Pole. Then lone where the moneable 
Peridian ſheweth in the rundell of the 
houres, and there ſhal pou ſee the 
houre that is. 
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Here followeth the Demonſtration. 
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Shewing how many Leagues muſt bee runne vpon euery ſeue- 
of the Compaſſe, toraiſe or lay one degree of Lati- 
tude, and alſo how much you are departed from the firſt 
Meridian, in raiſing er laying one Degree ypon any of the 
faid points, 


12 matter had Martin Curtis here well explapned, and 
ſet downe a demonffration thereof, but indeed onely ac- 
cozding to the account of Spaniſh Leagues, which being 
then well knowne vnto sur Pariners,fo2 thatmany of them 
did ſaple and keepe their reckonings by Spaniſh Charts, 
cauſed the Tranſlatour of this woꝛke (Richard Eden) not to 
alter his demonſtration , no2 to ſwerue any whit from his 
direction therein: but now conſidering that our owne Coun»: 
trey deſcriptions of Maps and Charts, are bꝛeught to ſuch 
à perfection, as in my conceit re ation hath the like fo2 
true and perfect deliniation, end cur ſcale of Leagues being 
diſonant from the Spaniſh (vz.) their conſiſting of 17.3. 
Leagues to adcgre, and ours of 20. Leagues ts a degree, J 
thought it better to ſet downe that way which is moſt fami⸗ 
liar, then by any vnc outh oz ffrange wap to bꝛing them into 
a Labpzinth, albeit that J doe acknowledge their account, 
and ours to be all one, their 17. Lezgnes, and =. containing 
60, minutcs,02 onc degree ef a great Circle , and ſo likewiſe 
doth 20. of aur Leagues, onely of ours of 20. Leagues to a 
degree, is mozceaſie and conducible then theirs to bee redu- 
ted into any denomination whatſocuer: howbeit J purpoſe, 
God willing, in this Chapter to ſgew how fo reduce Eng⸗ 
th, Spaniſh, and Dutch Leagues, out of one foꝛme into 
another:in the meant time, fo2 the vnderſtanding of what is 
foꝛmerly pꝛomiſtd. unc wt hat running Caſt oꝛ Meſt, you nets 
ther raiſe noꝛ lay the Pole: kut it is ſtill ot one and the ſame 
height bnio pon, in whaiſocucr Peridian pon are: likewiſe 
tou ſaple Noztho2 „ ncuer alter pour longitute, 


but 
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but if pon be ta ths Nozthward of the Equinoctial.enery 20. 
Leagues that youſayle to the Southwards, doth lay oz de. 
p2ells the No2th-pdi one degret, and ſo likewiſe euery 20. 
Leagues that youſaple to the Nozth-ward, pou rapſe,o; the 
Pole is higher aboue pour Yozizon one degre : but if you 
ſaple vpon any other point from tho Meridian to the Cat, 
ward oz Wleff-ward, you mult ſaple a greater number of 
Leagues to rayſe 02 depꝛeſſe the Pole one degre&, and ſo con 
ſequently moze 82 leſſe, acco2ding as your courſe is diftant 
from the Nozth 02 Sou:h, towards the Ealf oꝛ Weſt, vpon 
any rombe 62 point whatſoeuer ; where pou are to note, that 
if you ſayle Nozth 82 South from the place where pou are, 
you keepe fill one Meridian. differing onely in Latitude, but 
not in Longitude, and ſayling Caſt oz Weff, von kepe ſt l 
one paralel, differing only in Longitude, e not in Latitude, 
but if you ſaple vpon anp other point, as is afoꝛeſaid, betwirt 
the No2th and Caff,. No2th and Wet, South and Eafl, o: 
South and Melt, then in ſayling any diſfance,yon alter both 
Longitude and Latitude, moze 02 leſſe, acco2ding fo the di- 
ance that you haue ſapled:which being knowne, fo; one de. 
grees difference eyther ot Longitude 02 Latitude, may very 
eaſily be knoWne ; fo2 much moze, and foz one degrees diffe- 
rence ol Latitude and diſtante departedfrom the Peridian, 
at the ſaide difference of Latitude, vpon any of the laid 
Fntermedian points, being 7. this little 
Table will to the vttermoſtof pour 

defire inſtruct you. 
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freely [Depaned from the 
| Taſsylis 5 9 3 3 "Meridian: 
— — x | 20, Leagues, 0. ©, Leagues. 
N. b. F. Þ. bv. 20, Leagues 
L b. W. D. b. E. and — x 4 Lengues, 


| 21. Leagues, | 8, Leagues, and 


and 2. miles. one mile, 


_— 24. Leagues. 


13. Leagues, and 


done mile. 
28, L , and 5 
— | 40. Leagues 
55. Leagues. 30. Leagues, 
52. Leagues, and 8 
2 mile. | Sn 
5. h. J102. Leagues, and ks 
. w. b. H. two miles. | Tor. Leagues, 


| .__Longitude only in the Equinos all Circle. 


— ͥͤ — 


And now as A p2omiſed, J will chew you how fs reduce 
Spaniſh e Dutch Leagues into Englifh Leagues, and ſs 
likewiſe eyther of them into other, of all which at one time 
8} other. you map haue occaſion : And firft you muſt know, 
that 17. Leagues and a balf Spaniſh,oz 15. Leagues Dutch, 
are equall vnto 20. Engliſh Leagues, ſa many ofeyther of 
them being equall vnto one degree ok a great Circle, as 
are peculiarly appꝛopꝛiated vnto them, the manner ot redu- 
ting them being as falls weth, eur Engliſh Leagnesare mo 
facile and eaſie, being that they haue ſuch a cozreſponden- 
cy to the degrees and minutes of the Equinectiall, euery 
League valuing thzee Engliſh Piles , and euery Pile one 
minute ofthe Equinoctiall: and therfoze when you would re- 
| duce Spaniſh Leagues into COIN pour — 

. 2 League 


Eaſt and Welt 20. Leagues makes a degrees difference of | 


| 42 ů +, ths Quotient 
 ſhewes — 1 Batch Leagues, multiply by 20. 
-erample , Awduld know how many 
Engliſh Leagues are eee .Spaniſh Leagues : firſt 
— 7. the totall is 140. which diuided bp 17. 
the Qustient is 3; ſo. $concludo that 7. Apanith Leagues 
are eguall vnto eight Englich A eaguez. 

Againe,if youiwauld tedute 125. Dutch KLeagnps into 
Engliſh Leagues anultiply 13 5. by 20. and the totall-2 700. 
dinided by 15. thequotient being r80; ſheweth thatthereare 
fo many Engliſh Leagues in 135. Dutch Leagues, and ſo 
may vou redute any number of Leagues nut AM 
fome into — 
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CHAP, XIIII. 


How to ſet or make a pricke in the Carde 
of Nauigation, 


— — 


Mariners call the pꝛicking of a point in the Carde, 
to ſee and appoint in it, in what point oz part of the 
Sea, the Ship is in Bauigation:fo2 the perfozming wheref, 
it Wall be requiſite, that the Pilot knowfrom what degree 
02 how many degres of the Altitude of the Pole he departed, 
and with what winde hee ſayleth: and when he deffreth to 
know where he is, let him know the Altitude of the Pole by 
ſome of the afozeſaid rules. And it᷑ (taking the Altitude) he 
finde himſelfe in the ſame degrees, where hee was when 
be departed, his Nanigation hath beene from the Ealt ts the 
Met, 0; elſe from Weft toEaft, and what heehath gone, 
cannot bee knowne but by the judgement of awiſe and er- 
pert man, acco2ding to the \wiftneſſe o2 goodneſfle of his 
pe, with conſideration of the moze 92 leffe time hee hath 
had, we haue aid befoze in the lirt Chapter: but if he 
— himſelfe in moze oz lefſe degrees, let him take two 
yas of Compaſſes, and put the foote of one in the point 
ee de eit 
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in the Lins 02 wind by the which he ſayleth. and lie wiſe let 

him let the ona point of the ather Campaſſe in the graduation 

of the Curd, in that number af degrees that he findeth the Al. 
titude of the Pole, and the other point of the ſame Compaſſe 
in the nert Line of Eaff and Met, and fo with both the Com 
paſſes, one in the ane hand, and the other in the other hand, 

let him got iopning them together. taking good herd, that the 
point of the Cumpaſſe doe nat ſwerue from the wind wheres 
dy hee hath ſayled, neyther the pointof the other Compaſſe 
from the Line of Eaſt and Meſt, where he ſet it. 

And following thoſe two Compaſſes by theſe tino lines, vn⸗ 
till the points of the two Compaſſes iovne (that is to meane, 
the point that was ſet in the place from whence he departed, 
and the other that was ſet in the degrees that were found) 
then where theſe two points doe iopne, is the paint where 
the Ship is. But (as wee haue ſaid in the ſirt Chapter) they 
mult haue great reſpect to the winds and Seas, and other 
things, which experience ſheweth them, to know if they haue 
gone directly by that Line, oꝛ if they haue fallen from it, and 
to what part, the which Jremit to the iudgement of men of 
god experience. From thenccfozward they ſhall tetur ne to 
kep the ſame account , as when they departed from the Ha⸗ 
ven, eſpecially, when they change their courſe. 


CAT. XV. 
Ofthe making and vſe of the Inſtrument generall, to know the 
houres and quantities of the Day, and at what Wind 
the Sunne riſech and falleth. 


Ake a round Plate with a Ring oꝛ handle aboue, as in 
the Altrolabie; dzawing a Line from the Ring downe- 
ward, paſſing thozow the Center, and another line that may 
tut it in right Angles thozow the Center: and this laſt Line 
thall be called the Hoꝛizon. Then ſhall pon give a Circle vp- 
onthe Conter,leaningſo-much\ſpace betweene it and the edge 
of the Plate, that therein may be wꝛitten the numbers of the 
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degrees : then alſs make another Circle ſomewhat moze 
within, leaning like wiſe aſpace where the graduations may 
be diuided. This done, dinide one of the higheſt guad2 ants 
toward the left hand, inte 90. parts, which ſhall be called the 
degrees of Latitude, beginning the number ot them from the 
Ring, and ending the lame in the Bozizon. Then make ans. 
ther Rundelſomewhatlefſe then this, in ſuch manner, that 
the degrees and numbers ot the greater remaine vncouered, 
And dinide this leſſe by fws Diameters into foure equall 
parts, and at the one end of the one Diameter, leaue a point 
comming fozthot᷑ the leſſe Rundel, cut directly with the ſane 
Diameter by the one part, and this ſhall be called the Inder 
92 Shewer.Inthis Rundell, vou ſhall make a Circle halle a 
fingeriefethen the Rundell.Lhenwith a Compaſte take 23 
degries and ahalfe from the Diameter, which fignifieth the 
Equinoctiall, and whereas end the 23. degr@#s and a hatfe 
foz enerp part make a right Line from one point to another, 
ſo thatthis bee a Line ot 47.degr&es, and as much moze at 
the other end of the laid ©quinoctiall. Upon euery one of 
theſe right Lines, you ſhall make a halfe Circle, and diuide 
enery ofthem into ſire equall partes, which may anſwere to 
fix dignes, and euery Digne into 3. parts, which may anſwer 
to the tenths, oꝛ tenth parts of degrees:andifthe Inftrument 
be great. you hal dinide euery Signe into ſiue oz moꝛe parts, 
fo that you make it perfect and p2eciſe. This done, fram the 
points 62 p2ickes of the one halte Circle, to the points of the 
other. dzawcertaine Lines which ſhall be equidiffant ts the 
Eauinoctiall. Jn the ends of theſe Lines, betweene the lefe 
Circle, and the edge ofthe Nundel, dꝛals alſo certaine Lines, 
which map reach vnto the beginnings and ends of the ſignes, 
and in the topof the ends, an auer the ends of theſe Lines, 
make an Arke, ſo farre diſtant from the lefCe Cirtle, as is the 
thicknefle oftheedge of a peece of foure Ropals of Plate, am 
in the (pacethat is left, graduate the Signes frew ten to ten, 
02 as the diuifion ſhall be. The (pace that remaineth from 
thence, to the edge ofthe Rundel,you ſhal dinide by the halls, 
an 
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and in it Hall be made ( elue ſpaces, where you hall ſet the 
ignes with their names 02 Charactso2derly,ſoÞAcicsbenext 
bnts the Eguinectiall,then Taurus toward the part of the Ins 
dex, then Gemini, and turning toward the Caninoctial, Can- 
cet, Lee, Virgo. Like wile on the other part ofthe Equinoc tial, 
Libra, Scorpio, Sagittarius, tnt ning to the Equiyoctiall, Ca- 
pticoruus, Aqusrius, Piſces. And thus having figned the Z- 
diacke , pov hal alſo figne 02 marke the houres, in manner 
as followeth. | 
Dinide the lee Circle of this Euntel info . equal parts, 
ſs that every quarter may haue fire parts. Redvcethis dint- 
lion to the Diameter, putting the Ruler bpon the points, e⸗ 
qually diſtant frem the Vozizen. Aud where it tencheth the 
Equinoctial,make pꝛickts 02 points, ſs that the C guinac tial 
remaine dinfded into twelneparfs, Then vpon one of the 
Troptickes give a Circle, which may haue the ſame Tropick 
fo2 his Diameter. Diuide this Circle into !wentie foure e⸗ 
quall parts, and reduce theſe diviſions fo the Tropic ke, as is 
done in the Equinoctiall,and frem ont Tropicke to another: 
then the Eguinoctials,and the Tropickcs being thus diuided 
with theſe pzickes 02 points, you ſt ali paſſe with a paire of 
Compaſſes, kyevery point equally 02d2ed from the Yo2izon, 
fo the one and the other part, and theſe hall be calledhoures, 
witting in the ends of them their numbers,begii.nirg the one 
part in one, ant erding it in twelue. On the ot her part, begin 
the one in the sppoſtte part, and end in twelue. This done, 
theſe Rumdels chal be bꝛouggt ts their perfection. Po2eouer, 
you ſhal make a Triangle with a right Argle,having two e- 
qual ſides that may mabe Þ right Ar gle. Euer of theſe ides 
mutt be as long as the Semidiameter of the greateff Run- 
dell: alſs, vyon and abont the right Angle, you ſhall make a 
little Circle, which ſhal haue the ſame Angle ſs2 his Center, 
and on the one fide of this Triargle, ſet two rayſed 
Plates, as inÞ Aﬀerolaby,on the tortrary ſide of theſe raiſed 
Plates, muſt be a hole, ſo farre diſtant from the Center 02 An- 
dle, as is the Semidiameterof the Circle of the leſſe Rundell. 
N 4 In 
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An this hole you mat put a theed © hanging thereat alittle 
Weight o2 plomtt aneiy ſutficient to habd-the thꝛeed ſtraight, 
ſ\othat —— ofthe Kyndels to turne . o the inſiru- 
ment to decline. Nurthermoꝛe, in a Circle as bigge as the 
lelle of the loſe Rundle , pou ſhall diuide into 32. parts, the 
eight Winds and halfe winds, and quarters of winds. And 
being thus reduced to their Diameters (as is done in the C 
quinoctiall)yon ſhall tranſlate them in the ſides of the Txian⸗ 
gle, in the which by the Center of his little Circle, and by the 
Center of the Kundels,all the thace peeces maſt be made faſt 
with an Aris 02anaile;\s that they may be turned about cloſe 
andveryink. hen put a Ring inthe handle x the In- 
ſtrument, :whereby it may hang, as in the Aſtra- 
labie, and ſoſhall-the Anſtrument bee 
: - * finiſhed and b2ought to 
perfection. 


Thisi is the trace or draught of he 
Inſtrument. 


x + 


angie (which is the Yo213on) in his place, that is 
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Tos know what houre the Þun rifeth and falleth, by the 
Inſtrument following, pon hal put the Pole of thelefſerun- 
dell which is the Index) ts the loft hand in — bot br 
in ſs many degrees abone the Poztzon, in how many degres 
the pole is rapſed in that land 82 place, — Tet | 
ay, if the 

Sunne tall bee in the Nozth agnes, put it tete ia bend, 
and if it hall bee in the Senth iguts, to the right hand, 
and then the Triangle hall cut the Paralell where the Sun 
goeth in 10. 02 20. 02 30. degrees, oʒ pzopoztionally where it 
ts, and there ſhall you ſee in the fidesof the Zodiacke, the 
houres when the Dunne riſeth and ſetteth. And likewiſe at 
What winde the Sunne riſeth and ſetteth to vs, you ſhall ſeꝛ 
in the windes of the Triangle. | 

To know by the eleuation of the Sunne, the houre that 
is, put the Pole 82 Inder ſo farre diſtant from the Zenithoꝛ 
handle of the Inſtrument, as it is in that place o2 Paralell 
aboue the Do2izon, then turne the Triangle toward the 
Dunne, vntil the beames therofenterin at the rayſed Plates, 
and then the tinte with the Plomet, ſhall cut theParalell of 

the Dunne, by the hours that ſhall bee, and conſequently 
the Triangle Gali be diſtant from the Zenith the 
degrees that the Sunne ſhall be rayſed 
that heure abone the 
Voziton. 
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This is the Demonſtration. 


in all the three parts ot the Art of 
Nawigation. 


In the fir ſt part are contained, 


Cuap. T. 


F the generall diſtinction of Creatures. Fol.1 
( hap. 2. Of the Definition of the world. Fol. 2 
Of the Definition of the Spheate. 3 
Of the Diviſion of the world. 3 
Of the number, order and property of che Elements and 


Heauens. 
Of the Immobility — — 
Ofthe roundnefle of ifWearth and water. 
Of the motion of the Heauens and Elements. 
9 Otche Diuiſion of che Spheare into formall parts. 
Io Of the Equinoctiall Circle. 
11 Of the Zodiacke Circle, and how the twelue Signes are 
place: d therein with their qualities. 17 
12 Of the Collure Circles. 19 
13 Of the Meridian Circle. 20 
14 Of the Horizon Circle with a Demonſtration thereof. 
4. =» 21 
15 Ofthe ſoure leſſer Ci: cles. 1 23 
16 Of the fiue Zones, with a Demonſtration for their ſeuerall 
diſtinctians. | 24 
17 Of Longitude and Latitude, and of the proportion which 
the lefler Circles haue to the greater. 28 
18 Of the Circuit of tae earth and water, according to the o- 
pinion 
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. . \pinion ofthe ancient and la: e Fel, zo 
19 Ofthe ſeuas Clistet, yitha Fable of the beginning aud 
ans chereef, and of che leogrhof, the: lobgeR day in. each of 
them. i 1750 3 
20 Of certaiue principles needſull to be knowne for the better 
vnderſtanding of this Art. 35 


Of the Chapters contaiued in the ſecond Part. 


Chap. I. E the courſe of the Sunne in the Zodiacke, and the 
effects cauſed thereby, with a more particular Ta- 

ble of the length of the longeſt day, from the Equino- 

ſtiall in each Latitude to eyther of the Poles. 38 

2 Of the ttue place of the Sunne for the yeere of our Lord, 
1609, with a Table of Equation thereto, ſeruing till the 
yeere, 1670. 42 

3 Of the declination of the Sunne. 47 
4 She wing more particularly the Sunnes declination, ſor eue- 
ry day of the moneth throughout the yecre, for 24. yeetes 

to come. 3 . 50 

5 Ol che entrance of the Sunne into the 12. Signes, and of 
the Equinoctials and Solſtitials, which diuide the 4. times 


of the yeere. 64 
6 Of the Moone and ofher Motions, and properties. 67 
7 Oſ the Coniunctions aud Oppoſitions of che Sunne and 


Moone. 8 Ig fe ; a 
3 OftheDclineation ofan Inſtrument, by which isfound the 
place aud Declination of the Sunne, with tbe dayes and 
place of the Moone, 73 
9 She wech the cauſe of the Sunne and Moone axe eclipſed. 


10 Of Time and the definitions thereof. Ree 31 
21 Of the yecre and the divers reckonings and Computations 
thereof. 82 

12 Of the Monerh and his differences. 85 
13 Or the Weeke. | 88 
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14 Ofche Day and Night. | ibidem. 


15 Of che erte rape, dure. Fe 

18 Ofchemakin pd vſe of an vninerſall Dial for the day. 92 

17 She wing the making of certuine particular Dials, both Mu- 
rall and Horizontal 


96 

18 Of the Compoſition and vſe of an Iaſtrument for the 
houres of the night. n oo 

19 Of the Time ot the Tides, or riſing and falling of the Sea. 


ros 

20 Shewing certaine Signes which prognoſticate tempeſſs ot 
faire weather, | 110 

21 Ofcertaineexhalations that appeare in Tempefis ypon the 
Sea. | TI3 


Of the Chapter: comtained in the third Part, 


Chap. 1 E the number, order, and names of the windes, 
Fol. 118 

Ofthe Compoſition of Cardes for the Sea. 122 
Ofthe vertue and property of the Load-ftone, *' 132 
Sheweth the making of the Mariners Compaſſe. 134 

Of the effect: or property that the Compaſſe hath to the 
North caſting or North-wefting , whereby is knowne the 
variation of the Compaſſe. | 137 

Of certaine other neceſſary principles, needfull to bee 
knowne in the Art of Navigation. © | 142 

7 Shewing the makin 1 and yſe of the Aſtrolabie. 144 
Of the definition of the Altitude, and ho the height of 

the Pole may be knowne bythe Meridian Altitude, and ele- 
ustion of the Sunne. Sh | 149 

9 Sheweththe making of Mariners Croſſe- ſtaffe, now com- 
\- monly vſed. 152 
10 To know the Altitude of the Pole by the North-ſtarte. 
| F 156 
11 Sheweth the declination with the points of rifing and ſet- 
ting of certaine of the moſt notab!e fixed Starres,and a Ta- 
dle for the time of their coming to the Meridian through- 
out the yeere. 159 
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12 Sheweth the making of an Inſtrument for the height of the 
Pole, and the houres of the day. 168 

13 Shewing how many Leagues muſt bee runne vpon euery 
ſeuerall point of the Compaſſe, to rayſe or lay one dogree 
of Latitude, and how much you are departed from your 
Meridian, in tayſing or laying a — 5 vpon any point, 
with the manner of reducing Spaniſh and Duteh Leagues 
into Engliſh Leagues, and conſequently out of any one 


forme into another. 147 
14 Ho to ſet ot make a pricke for the place of che Ship in any 
Sea Chart. 150 


15 Of the Compoſition and Vſe of an Inſtrument genetall, to 
know the houres and quantity of the day, with the point 
ofthe compaſſe that the Sunne tiſeth and ſecteth vpon. 151 
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